UOW Research Report 1990-1991 by University of Wollongong
UrilVERSITY OF WOLLOriQOnQ 





;. '̂̂ r̂"̂ j|:•̂ '̂ 
1̂ , ,*lt£Ciî " 
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One of the keys to understanding the behaviour of 
solid materials is an understanding of the micro-
structure. Transmitted light microscopy is one of the 
techniques used in the Department of Materials 
Engineering to study the microstructure of both 
polymeric and ceramic materials. A beam of polarised 
light is passed through an ultra-thin slice of the 
material, revealing the microstructure in beautiful 
detail. Sharon Nightingale, in the picture, is a 
ceramics engineer 
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s. ince the publication of the Research Report for 1989 - 90, 
the University's Research Management Strategy has moved 
into Stage 3. N e w work has started, and existing programs 
have been expanded, consolidated, developed. 
Taking over as Deputy Vice-Chancellor from Professor Ian 
Chubb (who left the University to take u p an appointment 
as Chair of the Higher Education Council of the National 
Board of Employment, Education and Training) Professor 
Gera rd Sut ton , formerly Pro Vice-Chancel lor at the 
University of Technology, Sydney, in September 1990 
assumed responsibili ty for the Research Managemen t 
Strategy. The strategy promotes interdisciplinary research 
involving academic staff and postgraduate students and 
the development of strong and progressive links with leaders 
in relevant industrial and community organisations. It has 
seen the establishment of 32 research programs, each of 
them involving at least six academic staff, and of many 
smaller projects involving fewer members. 
A second major change has been the establishment of a Graduate Faculty, 
responsible to the University Senate and Council, and with as its Dean 
Professor Bill Lovegrove from the Department of Psychology. The role of 
the Faculty is to oversee the work being carried out under the umbrella of 
the Research Management Strategy and to be responsible for the expenditure 
of intramural funding. The Faculty determines its budgets so that staff are 
able to form Programs during each year of the funding triennium. It sets 
budgets after consideration of the total funds available and the number of 
proposals it agrees to support. 
The first review of the Research Management Strategy is to take place at the 
end of 1991 and its next stage - Stage 4 - will come into operation in 1992. 
This will see the formation of smaller research groups of academic staff to be 
funded, together with existing Programs which are to continue beyond the 
1991 review. The rationale for the change is that smaller groups w îll provide 
for research in new areas; the small groups w îll also allow staff from present 
Programs to reform and establish work in areas evolving from their current 
research. A third major decision is to increase to 23 per cent the numbers of 
postgraduates on campus, with the the aim of directing a majority into 
involvement in research Programs or Projects. 
In recent months the Deputy Vice-Chancellor and the Dean of the Graduate 
Faculty have visited all 32 Programs. Their conclusion is that the program 
strategy is working well, indeed, as they pu t it, working overtime. 
One has only to s tudy the descriptions of programs and projects, as well as 
the 24 pages of research publications, in this Report to judge the value, extent, 
variety, and pace, of research within this University. 
Ken McKinnon 
Vice-Chancellor and Principal 
October 1 9 | 
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Research Program co-ordinator. Associate 
Professor Gerald Nanson 
T
HE PAST 400,000 years have been 
a period of fascniating environ-
mental change in the Australian 
region. While the northern 
hemisphere was devastated by catastrophic 
glaciations that crushed and deformed the 
land surface under the weight of ice sheets 
that were kilometres thick over northern 
Europe and Canada, Australia experienced 
relatively mild but environmentally very 
important fluctuations in moisture regime. 
Coastal regions saw rises and falls of the 
ocean by up to 150m in vertical extent and in 
northern Ausfralia there was as much as 
300km lateral variation of the coastline with 
exposure of the continental shelf; humid 
coastal locations like Darwin became semi-
arid inland environments for long periods. 
Our work has shown that huge river 
systems such as the Cooper and the 
Diamantina, draining into the centre of the 
continenl were largely inactive during the 
glacials when Australia's climate dried ou l 
only to become highly active again during 
the interglacials. Australia's extensive 
deserts evolved during these arid phases, 
developing systems of longitudinal sand 
dunes that intersected the rivers and cut off 
lowland areas to form isolated lakes and 
clay pans. The huge saline playa lakes of 
southern cenfral Australia, such as Lakes 
Eyre and Frome, were filled with tens of 
metres of fresh water - yet today all that is 
left as evidence are ancient beaches high 
above the dry lake floor. 
The Quaternary Environmental Change 
research group is attempting to piece 
together the evidence of these important 
fluctuations in our recent past. Fundamental 
to our understanding of present conditions, 
as weU as our ability to predict future 
environmental changes in the Australian 
region, is a clear understanding of what the 
magnitude of natural variations in the past 
has been. If this region is warming or 
becoming more humid as a result of 
Greenhouse changes, then there are natural 
analogues to those conditions in the 
Quaternary record. Furthermore, any 
studies of the impact of human activity on 
our fragile environment must acknowledge 
that we do not live in a period of natural 
environmental stability. It is important to 
know what changes are attributable to us 
and what are attributable to the normal 
variability of the Quaternary Period in 
which we live. 
Dr X-Y Chen (digging), Dr Monica Mulrennan and Professor Nanson collect sediment samples for dating the last high-water levels of Lake Eyre 
Dr Chen collects samples in a pit he has dug 
on a beach ridge, 20 metres above the present 
level of Lake Eyre 
Projects within the Quaternary Environmen-
tal Change Program study, firsl longer-term 
historical changes in climate and other 
environmental factors in Australia, South-
east Asia and the Indian Ocean, with a view 
to predicting possible future variations in 
the region; and secondly, very recent 
variations such as those resulting from 
pastoral fires in the outback and the 
industrialisation and urbanisation of 
estuaries, in order to monitor rapid 
contemporary environrhental change. 
Dating environmental change in 
central Australia 
Having constructed a substantial body of 
information on the natural fluctuation of 
Australia's inland rivers (Research Report 
1989-90), Professor Nanson, Dr X-Y Chen 
(an ARC-funded Postdoctoral Fellow) and 
Mr David Price have turned their attention 
to the evolution of the region's vast dune 
fields and saline lake systems. A detailed 
thermoluminescence (TL) dating program 
on the dunes of south-western Queensland 
and South Australia has shown that 
Australia's desert dunes are being progres-
sively reworked during each arid phase of 
climate. It is difficult to establish when 
aridity in the region began, as even the cores 
of the dunes are generally less than 100,000 
years old; however, a few old remnants (one 
in particular about 270,000 years old) 
indicate that our desert climate extends well 
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Drilling for sediment 
samples on the Cooper Creek 
floodplain which, in this 
location, is 250,000 years old 
Sampling sediments in a big 
way on the Thompson 
floodplain near Longreach, 
western Queensland. On a 
limited research budget, the 
machine was hired with the 
provision of amber-coloured 
refreshment for its thirsty 
operator 
Associate Professor Bob 
Young collects thermo-
luminescence samples for 
dating river sediments near 
Winton, in western Queens-
land. The deposits were 
dated at 35,000 years old. 
The pit was dug by an 
excavator provided by the 
local shire council 
The effect of a catastrophic tsunami is illustrated best on a rock platform on the south coast of 
New South Wales. Here, Bob Young stands beside a boulder which has been ripped out of the 
platform edge and thrown on top, about 12 metres above the present sea level 
back into the Pleistocene (the last two 
million years). Professor Nanson's work on 
the East Alligator River east of Darwin 
suggests that the Pleistocene in Australia has 
been becoming progressively drier with 
each successive glacial cycle. The impact of 
this increasing aridity on the size and depth 
of Lake Eyre and Lake Frome in South 




During its four year operation in the 
Department of Geography the TL Dating 
Laboratory has analysed some 700 samples, 
making the facility foremost in international 
terms in the application of the technique to 
sedimentary systems. The laboratory has 
done much to widen general acceptance of 
the method in this field and is investigating 
sediments of aeolian, fluvial, coastal and 
marine origin as well as materials of a 
volcanic nature. This wide field of interest 
has led to many collaborative research 
projects. The laboratory is currently 
involved in research programs in New 
Zealand, Papua New Guinea and Malaysia 
as well as throughout Australia. This year 
the laboratory is to take delivery of 'state of 
the art' automatic dating equipment which 
will ensure that the facility remains at the 




The dark sediments near the vehicle are the 
core of an ancient sand dune beside the 
Finke River. More recent lighter-coloured 
sand has ben blown over the lop, 6000 to 
7000 years ago 
On the floodplain of the Finke River. The 
hand auger held by Dr Chen is being used, 
with great difficulty, to retrieve sediment 
samples from ten metres beneath the 
floodplain surface 
Looking upstream along the bed of the 
Finke, at the site where detailed study is 
revealing climate change in central 
Australia 
New South Wales coastal land-
forms 
Research by Professors Edward Bryant and 
Robert Young, in the Wollongong and South 
Coast region of New South Wales, indicates 
that extensive areas of the coastal landscape 
are much older than previously believed. At 
Red Point, near Port Kembla, rock platforms 
within the zone of present-day wave action 
have been dated as relict from, at the latest, 
the Last Interglacial (about 125,000 years 
ago). 
A raised platform discovered by them at 6 to 
7m elevation has been shown from Ura-
nium/Thorium dating (by collaborative 
worker Dr Stephen Short of the Australian 
Nuclear Sciences and Technology Organisa-
tion) to be at least 355,000 years old (almost 
the upper limit of this dating technique). In 
fact, no sea le\el along the east coast ot Xeu 
South Wales can ha\e reached this elevation 
since the Tertiary Period, which ended 
about two million \ears ago. 
The Red Point area also contains significant 
aeolian deposits winch have been dated 
successfully bv Mr Price using TL. Four 
units ha\ebeen identified at 2.5,000, 45,500, 
126,000, and 300,000 to 400,000 \ears BP 
(before present). This site has opened up a 
new interpretation on the evolution of the 
New South Wales coastline. Pre\iouslv, 
much emphasis was put upon the Holocene 
landscape, as this was within the reach of 
radiocarbon dating. However, innovati\'e TL 
techniques developed b\ the Quaternary 
Research Program ha\e shown that the 
coastal dunes of New South Wales are far 
older than previoush recognised. 
In a major disco\er\ this \ear. Professors 
Br\ ant and ^ oung have shown that the 
ocean temperature was warmer around 28tK) 
BP bv at least 2 deg C, with sea-le\'els o\ er 
one metre higher than present, and that this 
marine environment supported at least one 
species of subtropical coral no longer 
present. Our climate is now ccK'ler and 
stormier but this earlier period, they believe, 
is evidence for a climatic analogue to future 
Greenhouse warming along the central and 
south coast of New South Wales. It mav be 
pctssible from terrestrial evidence (eg, fossil 
plant remains) to reconstruct what our 
climate and habitat were like at a time when 
temperatures were substantially higher than 
at present. 
Professors Bryant and Young argue that 
tsunami e\ents ('tidal waves') have played a 
major role in destroying most of the coastal 
landforms south of Newcastle. This 
hypothesis is based on the observation that 
coastal barriers were developed extensively 
along the New South Wales central and 
south coast o\er the last three interglacials, 
but that now only remnants of them remain. 
The evidence for tsunami action comes from 
the piecing together of many ambiguous 
landforms that cannot be explained by 
normal xva\ e processes: boulders rammed 
into crevices, huge blocks weighing many 
tonnes plucked out of rock surfaces well 
above present sea level, and unsorted 
coastal debris forced well up river estiiaries 
and embayments. Separately such features 
appear as oddities, but together they 
describe a picture of periodic tsunami 
generation that has, o\er recent geological 
time, catastrophically altered our coastiine. 
Tropical estuaries 
One of the objectives of the Quaternary 
En\ ironmental Change Research Program is 
to understand the pattern of past environ-
mental change which has enabled the 
development of the complex eshjarine and 
aUu\ ial plains of the monsoon tropics of 
northern Australia, and to make compari-
sons \s ith those in the humid tropics of 
Southeast Asia. Dr Colin VVoodroffe is 
continuing his shidy of the wetlands of the 
.Vlar\ River, Northern Territory. Here salt 
water has been observed invading the 
fragile freshwater u etlands through an 
expanding tidal creek network, causing 
extensive dieback of the wetland vegetation. 
During 1990, in a collaborative project with, 
and funded by, the Conservation Commis-
sion of the Northern Territory, a major 
drilling program was undertaken on the 
Mary River estuarine plains. Dr Monica 
Mulrennan, visiting the Department of 
Geography on a postdoctoral fellowship 
from Ireland (funded by the Australian-
European Awards Program), spent several 
months in the Northern Territory co-
ordinating this fieldwork with the Conserva-
tion Commission. Stratigraphic and 
radiometric analysis of the continuous cores 
recovered is beginning to unravel changes in 
the extent of mangrove and wetland habitats 
over the last 8000 years. 
Examination of the past environments of the 
Mary River by Dr Woodroffe is providing 
the key to understanding the presenl and 
more important perhaps, to predicting 
fijture change. For example, idenfificafion of 
potentially vulnerable areas to salt-water 
incursion, such as preferential extension of 
tidal creeks along palaeochannels, has 
already provided valuable direction for 
management measures by the Conservation 
Commission. Salt-water invasion may become 
a much more widespread problem in northern 
Aush-alia if the sea level rises as predicted by 
Greenhouse models of cUmate change. 
In February 1991 Dr Woodroffe and Mr 
David Price visited Sarawak and undertook 
collaborative fieldwork with geologists from 
the Geological Survey of Malaysia. In 
Sarawak there is evidence for long-term 
environmental change similar to that 
experienced in northern Australia. Samples 
were collected from remnants of once-
widespread river terraces in order to 
determine the environmental conditions 
under which these were deposited and by 
TL dating establish the chronology of 
deposition. They examined the low-lying 
eshiarine plains and found evidence for 
widespread mangrove forests in the past 
similar to those that existed in northern 
Australia. In this equatorial setting, these 
have now been replaced by peat swamps 
composed of tropical rainforest. Further 
collaborative research with the Geological 
Survey of Malaysia is planned in an effort to 
develop a broad model of coastal and 
estuarine plains development applicable 
throughout northern Australia and 
Southeast Asia. 
Coral atolls 
Coral atolls represent some of the most 
threatened environments in the face of 
anticipated rise in sea level as a response to 
the Greenhouse effect. Dr Woodroffe is 
examining the effect of sea-level changes on 
coral atolls, with detailed studies on the 
Cocos (Keeling) Islands, the only Australian 
mid-ocean atoll. In 1990 cores from a drilling 
program on the atoll were analysed and a 
detailed analysis of lagoonal sediments and 
patterns of lagoonal sedimentation was 
undertaken by Scott Smithers (an honours 
student). 
The response of other atolls throughout the 
Indian and Pacific Oceans is being examined 
by Dr Woodroffe and Professor McLean (of 
the Australian Defence Force Academy), 
who have received additional funding from 
AIDAB and are part of a network of coastal 
scientists supported by the National 
Greenhouse Advisory Committee. In late 
1990 fieldwork was undertaken in the 
Maldives, where broad flat-topped intertidal 
corals termed microatoUs provide evidence 
of recent sea-level trends. A series of papers 
on the Cocos (Keeling) Islands and the Cook 
Islands have appeared in 1990-1991. 
Remote sensing of Aboriginal 
and pastoral fires in northern 
Australia 
This project by Dr Lesley Head and Ms Toni 
O'Neill aims to build up a picture of 
seasonal and longer-term changes in the use 
of fire by Aborigines and pastoralists, and 
ultimately compare their impacts on 
vegetation. Field observations and satellite 
imagery for the years 1988,1989 and 1990 
have been obtained and attention is being 
focused on detailed analysis of the patterns 
apparent. 
WhUe so far confined to a relatively small 
area, this work raises a number of challenges 
to conventional wisdom about Aboriginal 
fire use in pastoral areas that need to be 
addressed by both researchers and fire 
managers. In particular Dr Head and Ms 
O'Neill challenge suggesfions that Aborigi-
nes are responsible for a large proportion of 
destructive fires in the East Kimberley. Their 
A drilling rig being used by 
Associate Professor Brian 
Jones to examine the 
stratiography of the Gilbert 
River alluvial fan on the Gulf 
of Carpentaria 
observafions and mapping of Aboriginal-Ut 
fires on Legune Station, NT, show them to 
be smaller and patchier than other bushfires 
or those ignited by aerial incendiaries. When 
all fire sources (Aboriginal pastoral, aerial 
incendiary, wildfire) are analysed, it is 
apparent that a much higher proportion of 
total area of Legune Station is burnt by late 
in the dry season than current statistics 
would suggest. 
Fires lit by Aborigines and pastoralists 
respectively do not have diagnostic spectral 
characteristics. However, on a five-point 
scale of intensity, all Aboriginal-lit fires 
observed fell into the light-to-moderate 
categories. Aerial incendiary fires were all 
high intensity, wildfires were moderate to 
high, and pastoral fires covered a range of 
all categories except high intensity. Low and 
low-moderate intensity fires show rapid 
regeneration, to the extent of not being 
distinguishable on imagery after a year. 
Aboriginal and pastoral uses of fire, while 
not identical are not incompatible. 
Extending to the longer timescale, Dr Head 
and Ms O'Neill have developed a model of 
historical changes in fire regime that reflects 
changing access to lands by both Aboriginal 
and pastoral interests. This model is currenUy 
being tested by comparison with poUen and 
charcoal analyses of swamp cores from the 
area that will provide a 2000-year record of 
changes in vegetation and fire regime. 
Sediment and heavy metal 
accumulation in an urbanised 
estuarine lake 
The relationship between pollution levels in 
Lake lUawarra and associated saltmarsh 
sediments and the uptake of various heavy-
metal elements by saltmarsh plants is 
important for the understanding of heavy-
metal mobility within the food chain. The 
major industrial complex at Port Kembla 
adds heavy metals mainly in the form of 
airborne particulate matter, such as copper, 
cadmium, lead and zinc, to urban pollution 
entering the adjacent coastal lagoons. 
Concenfrations of heavy metals in the upper 
part of the substrate of the lake range up to 
200 times background levels whereas those 
in associated saltmarsh plants are up to 10 
times background. Sedimentation rates in 
Lake lUawarra have been studied using 
heavy metal and flyash profiles together 
with C" and Cs' ' ' isotope measurements. 
These studies indicate that sedimentation 
rates have increased tenfold following the 
urbanisation and industrialisation of the 
catchment and that if these rates continue, 
the lake will convert to a swamp within the 
next 200 to 300 years. 
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(a) Optical properties of modula-
tion doped quantum ivell and 
resonant tunnelling structures 
PHOTOLUMINESCENCE and absorption spectroscopy have proved to be an effective means for studying the low-tempera-
ture properties of electron and hole gases in 
quasi two-dimensional systems in semicon-
ductor-layered structures. Selectively doped 
quantum wells provide nearly ideal 
structures for the study of such systems. In 
particular, the behaviour in high magnetic 
fields and various manifestations of many-
electron effects have been the subject of 
much recent interest. 
In selectively doped quantum well struc-
tures, a free elecfron gas is confined within a 
very narrow layer. This is a result of internal 
electric fields and controlled spatial 
variations in the chemical composition 
produced during the crystal growth process. 
Similar structures are used for the fabrica-
tion of resonant tunneUing devices which 
are electron interference analogues of an 
optical interferometer. The experiments 
have been carried out on (AlGa)As/ 
(In Ga)As/GaAs structures in collaboration 
with workers at various institutions. The 
structures have been grown, using molecu-
lar beam epitaxy, by collaborators at 
Telecom Research Laboratories, The Royal 
Signals and Radar Establishment (UK), GEC 
(UK) and the Department of Physics, 
Nottingham University. For many of the 
measurements, the use of a tunable near 
infrared laser is essential to provide 
appropriate luminescence excitation. 
A number of novel phenomena have been 
studied in experiments carried out on 
semiconductor two-dimensional electron 
systems, both with and without high 
magnetic fields. These include the following: 
(i) Very striking oscillations have been 
observed in the intensity of one of the 
luminescence features, arising from 
recombination in strong magnetic fields 
of electrons present at high densities in 
suitably designed quantum weUs. The 
feature labeUed E,, in figure 1 shows 
this effect, which is assodated with the 
quantisation of the electron states by the 
magnetic field at very low temperatures. 
However, the detaUed explanation of 
the behaviour remains confroversial. 
(ii) The same luminescence spectra referred 
to in (i) have revealed a new magnetic 
field mduced electron-crystal lattice 
resonance interaction. The resonance 
gives rise to the features labeUed 1L, 2L 
and 3Lin figure 1. 
Carey Freeth (senior lecturer in the 
Department of Physics) sets up the cryostat 
on the far-infrared Fourier Transform 
Spectrometer used for examining the 
electronic and vibrational properties of 
semiconductors 
(Ui) Detailed studies have been made of a 
strong enhancement effect in the 
strength of certain valence band to 
conduction band optical transitions 
which is found in quantum wells 
containing high electron densities. The 
enhancement is the result of quantum 
mechanical correlations between the 
electronic particles and is observed only 
at very low temperatures. 
(iv) A previously unreported very pro-
nounced alteration in the shape of some 
quantum-well luminescence spectra has 
been observed in sfrong magnetic fields 
and interpreted theoretically. It is due to 
the modification of the elecfronic 
structure brought about by a strong 
magnetic field orientated in the plane of 
the elecfron gas trapped in the quantum 
weU. The effect is observed only in 
structures designed so that there is 
sigmficant spatial separation between 
the elecfron gas and the holes excited in 
the valence band by mcident laser 
radiation. 
Optical and electrical studies on resonant 
elecfron tunneUing devices are also 
continumg. The aim is to understand the 
elechical characteristics and to determine 
the distribution of electronic charge in 
devices specially designed both to exhibit 
electrical and optical bistability and to 
facilitate optical measurements. 
(b) Impurity related Fano 
resonances in germanium and 
silicon 
As indicated in the Research Report for 1989-
90, the Fano resonances observed for singly 
ionised zinc in germanium were to be 
investigated with the host subjected to an 
applied uniaxial compressive force F. These 
studies are now well under way and have 
yielded some striking results. The effects of 
such forces on the 'parent' transitions are 
well known. These are characterised by 
splitting of the atomic-like spectral lines into 
up to four components which exhibit 
specific dichroic properties for the radiation 
polarised either parallel or perpendicular to 
F. It is found experimentally that the Fano 
features mirror the splitting of the parent 
line but show significantiy different 
dichroism (figure 2). 
A detailed calculation based on symmetry 
arguments confirms this property, which is 
not unexpected since it is modified by the 
presence of the additional 'particle', the 
lattice vibrational mode. In addition, one of 
the resonances splits into stress-induced 
components which have different shapes 
from each other and from the original 
resonance. The parent line of this resonance 
is too weak to observe at zero stress but 
becomes visible as its final states become 
hybridised with those of the final states of 
the strongest atomic-like transition. It is 
believed that it is the mixing of these two 
sets of states which alters the shape of the 
resonance associated with the weaker 
feature since the unperturbed strong 
resonance is of a different shape from that of 
the unperturbed weak resonance. A detailed 
theoretical analysis of this has yet to be 
carried out. 
The piezospecfroscopy of the well-known 
Fano resonance due to neutral indium in 
silicon has also been studied. This correlates 
well, in terms of its sfress-induced splittings, 
with the behaviour of the parent transitions. 
This work was presented as an invited 
paper at the Fifteenth Ausfralian Institiite of 
Physics Condensed Matter Physics Meeting 
held at Wigga Wagga in February 1991. It 
was also presented as a poster at the 
Eleventh General Conference of the 
Condensed Matter Division of the European 
Physical Society held at Exeter (UK) in AprU 
1991, where it was one of the four posters of 
the 420 presented to win a prize. 
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Figure 1: photoluminescence spectra at 
various magnetic fields for a semiconductor 
quantum well structure containing a high 
density quasi two-dimensional electron gas 
(c) Impurity spectroscopy at sub-
X-point temperatures 
In aU but a few isolated instances, the 
spectra of impurities in semiconductors 
have been studied at temperatures of 4.2 K 
and above. A heUum cryostat has been 
modified so that semiconductor samples can 
be immersed in superfluid helium held at 
~ 1.8 K. Preliminary results for boron, 
indium and thallium in germanium indicate 
that there is a significant improvement in 
the quality of the spectra obtained for the 
samples immersed when compared with 
those obtained with the samples clamped to 
a copper cold finger cooled by conduction to 
a Uquid helium reservoir at 4.2 K. 
In the course of making the above 'immer-
sion' measurements, it was discovered that 
many of the samples examined had 
significant concentrations of other impuri-
ties, principally group V impurities; this 
effect is known as compensation since these 
donors, rather than the host, provide the 
electrons which substitutional acceptors 
require for incorporation into the crystal 
lattice. This process produces ions of 
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Figure 2: optical absorption spectrum of 
germanium 'doped' with singly ionised zinc. 
The sample is subjected to an uniaxial 
compression along a cubic direction. The lower 
curve is that part of the spectrum which is due 
to transitions between discrete impurity states 
while the upper curve shows the Fano 
resonances associated with these transitions. 
The upper curve has been shifted dawn in 
energy by the amount equal to the highest 
energy lattice vibration of the crystal 
the intentional dopant was indium. This 
sample contains not only a substantial 
amount of gaUium, a similar acceptor to 
indium, but the group V donors antimony 
and arsenic. The film of black polyethylene, 
when inserted in the infrared beam, 
elimmates the 'band gap' radiation neufral-
ising the donors; thus the spectral lines of 
these impurities are no longer observed. 
Other experiments relating to this efrect are 
in progress and should permit the degree of 
compensation to be determined 
specfroscopicaUy. It is plarmed to use fadUties 
elsewhere (CSIRO, Division of AppUed 
Physics, Lindfield, NSW) to measure the 
electiical properties of samples for comparison 
with the specfroscopic results. 
The program involves K J Duff (Senior 
Lecturer), P Fisher (Professor), T A Fisher (PhD 
shjdent), C A Freeth (Senior Lerturer), 
R A Lewis (Lecturer), P J Magmre (Hons 
student), A D Martin (Senior Lecmrer), N A 
McLean (Research Assistant), G Piao (PhD 
student), A R Riza (MSc/Hons student), 
D S Ryan (Teachmg FeUow/PhD sfrident), 
J E Schenk (Hons shadent), R M SUver (PhD 
student), P E Simmonds (Seruor Lecturer), 
G J Takacs (Teaching FeUow/PhD student), 
REM Vickers (Research FeUow) and 
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Figure 3; optical absorption spectrum of germanium 'doped' with several 
acceptors and donors 
internal electric fields that can induce 
broadening of the spectral lines. It is possible 
to 'decompensate' a sample optically by 
Uluminating it with a sufficientiy intense 
beam of 'band gap' radiation. This is 
iUusfrated in figure 3, which shows the 
spectrum of a germanium sample in which 
The work has been supported by the 
Ausfralian Research Council the University 
of WoUongong Board of Research and 
Postgraduate Studies, the Science and 
Engineering Research Council (UK), The 
Royal Signals and Radar EstabUshment (UK) 
and the Ausfralian Academy of Science. 
INDUSTRIAL AUTOMATION 
Co-ordinator: Professor C D Ciwk fel. 21 3065 i 
T
HE INDUSTRIAL Automation 
Program now consists of 15 
academic staff members from 
three academic departments 
(Electrical and Computer Engineering, 
Computer Science and Mechanical Engi-
neering) and ten PhD and 1 k)ne)urs Master 
students. It concentrates on three major 
areas of industrial automation: 
• Industrial electric drives and actuators 
including power electronics and control, 
electrical machine design, power system 
stabiUty. 
• Robotics, including robot kinematics, 
dynamics and control, force control, 
mobile robot navigation, cognitive 
science and sensor fusion, robotic vision. 
• Parallel processing using transputers, 
applied to the control of robotics, 
industrial drives and integrated 
manufacturing tasks. 
Program members make use of two mobile 
robots - a Hirata and Suwa Seikosha 
assembly robot and a GMF six-axis robot -
several computer development systems 
including a high-speed VME system, a 
number of transputer systems and a variety 
of actuators, drives and machines. 
Substantial external support for the Program 
has been received. Major grants include a 
GIRD grant of S48(),000 to develop a new 
type of robotic manipulator, funding of 51 .'̂  
million from the Electricity L ommission of 
New South Wales to set up a povs'er 
engineering research centre to improve the 
performance and otticiency of electric drives, 
5150,000 from the New South Wales State 
Energy and Research Development Fund for 
the development of new electric motors, and 
5140,000 from the Australian Electricity 
Supplv Industry Research Board. 
Most of these grants support projects which 
will run for several years. 
In addition, several smaller grants were 
received. For example, the Japanese Ministry 
of Trade and Industry and Australia's 
Department of Industry Technology and 
Commerce supported visits to Japan by 
robotics researchers in the program, and the 
National Energy Research and Development 
Corporation supported work in the area of 
Power Electronic Circuit simulation. 
The Electricity Commission of New South 
Wales Centre now employs several 
engineers and support staff and one of its 
ma|or projects has been the design and 
manufacture of an instrumented motor 
tcstbed facility. This wUl provide detailed 
quantitative measurements of dynamic 
quantities such as torque, speed and 
harmonics for motors up to 50kW. This 
facility will be used for electric motor and 
drive research and will also be made 
available for testing the performance of 
commercial electric motors and drives. 
Other motor testbeds in New South Wales 
are able to measure only static or stationary 
quantities; but dynamic characteristics are of 
major importance in assessing the perform-
ance of industrial drives and this testbed 
will be an important asset in research and 
also in providing industrial users with 
accurate data on which to base purchasing 
decisions. 
The GIRD grant, entitled Programmable 
Array Manipulator is held in collaboration 
with a commercial company. Applied 
Robotics. This work requires the develop-
ment of a manipulator consisting of a large 
array of actuators controlled in such a way 
that many articles at a time can be manipu-
lated. The system will also manipulate limp 
items, such as cloth or meal which are 
The Electricity Commission of Neiv South Wales has made a very substantial commitment to power-engineering research 
conducted within the Program by budding this fidly computerised motor and drive test bed, located in a laboratory of the 
Department of Electrical and Computer En^^incering. Seen here at the test bed are Dr Peter Dalton and Dominic Cuiiiri, a 
Wollongong graduate in Electrical Engineering and winner of a University Medal in 1988 
Dr Fazel Nahgdy with a robot which can 
sense the ripeness of fruit. It does this by 
novel processing of the force-related electrical 
currents in the robot's 'hand' 
difficult to handle with conventional robots. 
The research centres on the development of 
suitable actuators and of control strategies 
using high-speed computers such as 
transputers, which take advantage of 
parallel processing. 
Parallel processing systems using transpu-
ters are now used in the program's work to 
provide the fast calculations necessary to 
implement some of the program's outcomes. 
For example, they are used in the adaptive 
control of robots, in stochastic force control 
to allow robots to handle soft or damageable 
Dr Golshah Naghdy, lecturer, and Thierry 
Maudire, a PhD student from France. They 
are working on a joint research project with 
Robosoft, the French mobile robot company 
objects, such as fruit, and to aid 
mobile robots to process informa-
tion from a number of different 
sensors in order to measure 
position accurately. 
Transputers are also used in an 
additional research project to 
optimise a confrol and computing 
environment which exploits the 
paraUelism naturally existing in 
many industrial manufacturing 
environments. This is intended to 
provide not only higher speeds but 
also much greater flexibility and 
reduced costs in implementing the 
inevitable software and hardware 
changes and performance 
improvements always required in 
any practical manufacturing 
The search for ever faster and 
higher performance required to 
implement practical industrial 
automation schemes has led to 
investigation of neural networks 
and cognitive science techniques, 
and the program is now beginning 
to apply some results, particularly 
in the area of mobile robot control. 
This work benefits from interaction with the 
Psychology Department, particularly in 
gaining an understanding of human 
perception in the hope that this may throw 
some light on how a better practical sensing 
system might be implemented. This is 
important because the performance of 
machines and computers in many areas of 
industrial automation is severely limited by 
the ability of machines to sense, and interact 
with, their environment. 
The generosity of Alcatel-STC in donating a 
complete Assembly robot system to the 
University is gratefully acknowledged. The 
system will significantly enhance the 
program's research activities in the area of 
robotic assembly and control. 
Some of the Program's work has been 
carried out collaboratively with overseas 
groups. Interaction with flexible manufac-
turing research work in the UK and mobile 
robot research in France has been main-
tained. A French company 'Robosoft' has 
donated a mobile robol and the French and 
Australian governments have assisted in 
setting up a PhD project with Robosoft. 
The Program pays considerable attention to 
strengthening its work through associated 
PhD and Honour Masters thesis projects. 
There are now over ten such students, and 
more are required. Similarly over 20 final-
Professor Chris Cook is co-ordinator of the Industrial 
Automation Program. He is seen here 'talking' to a 
robot, donated to the Program from Alcatel STC, one 
of Australia's major computer communications 
companies 
year undergraduate thesis projects were set 
up to complement the Program's work in 
both 1990 and 1991. This interaction 
between the research program and students 
is a very important aspect of the research 
activities. 
Alex Zelinsky and Dr Philip McKerrow, both 
from the Department of Computer Science, 
with two of the Program's teaching robots 
' ICATIOJ 
Co-ordinator: Associate Professor F J Paoloni, tel. 21 .̂ 401 
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Switched Networks Research 
Centre 
THE SWITCHED Networks Research Centre was established in May 1990 with over a million doUars of funding from Telecom 
Australia. It also has substantial financial 
support from OTC. The aim of the Centre is 
to perform the design and analysis of the 
advanced telecommunications networks and 
services that will provide the telecommuni-
cations infrastructure of the 1990s and 
beyond. In particular, the Centre wUl focus 
on Broadband Integrated Services Digital 
Networks (ISDN) and InteUigent Networks. 
Research is being conducted into congestion 
confrol of the Asynchronous Transform 
Mode (ATM) networks that will form the 
An ATM (Asynchronous Transfer Mode) switching 
network that permits flexible and efficient allocation of 
resources 
CONCENTRATORS • SWITCHES • DISTRIBUTORS 
Very Large Scale Integration 
(VLSI) design and neural networks 
Work has been progressing on the design 
and fabrication of a VLSI Discrete Cosine 
Transform - DCT - chip, using the UNSW 
VLSI design tools on a Computer Science 
Sun SPARC station. Bit-parallel and bit-
serial designs have been compared, with 
recent design efforts concentrating on bit-
serial. This VLSI design is being evaluated 
against recent commercial AppUcations 
Specific Integrated Circuits (ASICs) 
BROADBAND INTEGRATED SERVICES DIGITAL NETWORK (BISDN) 
• wide bandwidth optical data links ( > 100 MBPS ) 
• all services carried on the same network 
• information is packaged into self routing cells 
many services 
many users , ,, ,, 
basis of the future Broadband ISDN, on the 
signalling systems for such networks and on 
the performance of Intelligent Network 
architectures. The group conducts its work 
in collaboration with researchers from the 
University of Technology, Sydney. 
Researchers: H S Bradlow (Director), G J 
Anido, I Kerekes, D Hughes, A Eyers, 
J Lawrence and D Atkinson. University of 
Technology, Sydney: A Senevirame and 
M Butier. 
Voice Coding 
Voice coding activity has been mainly 
concerned with applying low-bit-rate codecs 
to the mobUe sateUite commurucation 
environment. The concentration is on 
improving voice-coding algorithms in 
quality, real-time implementation and 
robustness, for appUcations such as 
AUSSATs MOBILNET and the IN.MARSAT 
standard M system. 
Researchers: A Perkis, B Ribbum, D Rowe, L 
Peng and P Seeker. 
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developed by Austek, Inmos 
and Siemens - the last chip 
provides hardware support 
for the Joint Photographies 
Experts Group (JPEG) data-
compression standard, which 
incorporates both the DCT 
and Huffman coding. 
A research project has also 
been initiated into fraining 
neural networks to learn 
video-data compression, 
ahead of transmission over 
packet-switched ISDN 
networks. The performance 
of this approach will be 
compared and confrasted 
with conventional - DCT -
compression techniques. The 
aim is to determine the 
neural network type and 
configuration most appropri-
ate to this task. 
Researchers: J Fulcher, D 
Crook and A Perkis 
Image coding 
Transform coding is now the 
internationally accepted 
procedure to compression 
image data for transmission 
on a network. Considerable 
effort has been directed towards develop-
ment of efficient algorithms to perform 
cosine transforms. This is necessary because 
of the large volume of data that has to be 
processed. Of particular interest this year 
was the evaluation of errors generated by 
the algorithms, since the compression 
technique must meet Consultative Commit-
tee for International Telephone and 
Telegraph (CCITT) accuracy specifications. 
Current research involves coding of 
transform coefficients with a procedure that 
adapts itself to the statistics of the image 
data. The aim is to develop coding schemes 
which allow transmission of digital images 
at significantly reduced bit rates. 
Research is also proceeding on the issue of 
sub-band coding of images as a means of 
efficient compression of data. Trade-offs in 
using various coding strategies on the sub-
bands are being investigated. In particular. 
Vector quantisation. Cosine transformation, 
Walsh-Hardamard Transform and Differen-
tial Pulse code modulation have been 
implemented on the sub-bands and their 
performances compared. The main applica-
tions of this research are video conferencing, 
video telephony and stored-image sequence 
retrieval. 
Researchers from right, Dr Philip Ogunbona, Bernt Ribbum and Associate Professor Frank Paoloni 
New studies have begun on processing 
systems with particular applications to 
video conferencing. This work involves 
techniques to expand and re-focus selected 
regions to allow detailed examination of 
image areas. 
Researchers: F J Paoloni T S Ng, H R Wu, P 
O Ogunbona and J F Chicharo 
Adaptive/tunable notch and comb 
filtering 
Investigation is being carried out on a 
speciaUy constrained adaptive notch filter 
structure which can be used for super-high-
resolution spectral estimafion. The perform-
ance characteristics of the adaptive algo-
rithm are also being estabUshed. The 
technique is quite general and tunable notch 
filtering is being appUed to tone detection in 
a telephone environment. 
Adaptive notch and comb fUtering for 
interference rejection in communication 
systems is also being investigated. The 
prime objective of this research is to develop 
high-performance narrow-band interfer-
ence-rejection adaptive fUters for appUcation 
in communication systems such as spread 
spectrum and mobile radio environments. 
Adaptive notch and comb filtering are 
potentially excellent candidates for these 
applications. 
Researcher: J F Chicharo 
Research projects with industry 
The research group has been working 
closely with industry. Co-operative projects 
include: 
• Research contracts with Telecom for 
image coding and network switching. 
• GIRD Grants for speech coding and 
transmission. 
• Industry Design software for VLSI 
projects - Ausfralian SUicon Structures 
• Image Processing and Reconstruction -
BHP Engineering. 
• Non-contact measuring systems - BHP 
Research and Technology Cenfre. 
• Speech and Tone Signal Detection -
Alcatel (AusfraUa) and Anritsu (Japan). 
• Computer Based Measurement System -
Elecfricity Commission of New South 
Wales. 
MANUFACTURING 1 E C H N O L O G Y 
C o ordlnator: Professor C Arndt, tel. 21 3354 
MANUFACTURING technologv at the University and its related management and research, were at the centre 
of national attention during 1990. The 5th 
Institute of Engineers' Australia Interna-
tional conference on .Manufacturing 
Engineering was held on campus in July. 
Members of the Advanced Manufacturing 
Technology (AMT) Research Program 
played leading roles not only in the 
organisation but in confributing 23 papers 
(some 25 f>er cent of all papers presented), 
most of them based on research and 
development forming part of the AMT 
Program. As many as 62 papers and reports 
were written by the Program's 15 academic 
members during the year. 
Stage 1 of the 'ACME' computer-controlled 
flexible manufacturing system (FMS) was 
fully operational - and significant progress 
was made in the development of other 
experimental AMT equipment - and the 
scope and capabilities of the AMT research 
team - were firmly established and 
expanding. There was, too, increased 
interaction with outside bodies and new 
research associates. This expansion has 
borne fruit in an increased offering of 
postgraduate teaching programs from 1991. 
One of these is the Advanced Manufactur-
ing and new Total Qualitv Management 
(TQM) masters program. 
A new research stream on AMT Manage-
ment Systems has been added to the existing 
Professor Giinter Arndt 
five streams of the Program (cf previous 
Research Reports), concentrating on FMS 
managemenl quaUty, human factors and 
'Kaizen', and on maintenance management 
in manufacturing. Examples of AMT 
Program research activities and results 
achieved during the past 12 months are as 
follow: 
• In the intelligent monitoring of machin-
ing processes, multivariate time-series 
modelling and analysis have been 











student, using a 
scanning 
electron micro-
scope, to conduct 
experimental 
studies on tool 
wear 
incorporated into the on-line monitoring 
system for comprehensive tool-wear 
estimation, and have been extended to 
groove-wear estimafion in finish 
machining. Work is being further 
extended to the assessment of overall 
machining performance, including tool-
wear and chip-form prediction, by 
incorporating neural network techniques 
to account for complex interactions 
inherent in machining processes. 
• Using immersion scanning ultrasonic 
techniques, neural networks are also 
used in non-destructive inspection for 
possible surface and subsurface defects 
of discrete components. The process has 
been automated using a SCARA type 
robot for precise transducer positioning 
and accurate defect evaluation. A neural 
network (NEURALWORKS II) has been 
employed for signal filtering and defect 
identification, and a comprehensive 
knowledge base has been formed capable 
of classifying flaws according to size, 
shape, orientation and closeness to the 
surface of the component. 
• Two new robotics research projects have 
begun. The first addresses the analysis 
and synthesis of the Dynamic Load 
Carrying Capacity (DLCC) of robots with 
flexible links, as well as the use of a 
dynamic approach to robotic assembly of 
odd-form parts, undertaken in collabora-
tion with the CSIRO Division of 
Manufacturing Technology, Sydney. The 
other aims at intelligent robotic imple-
mentation in precision orthopaedic 
surgery. The technique uses medical 
ultrasound-based diagnostic methods to 
monitor tomographically the configura-
tion of human joints. The potential 
clinical diagnostic and biomechanical 
applications of such a system are 
significant. One of its immediate appUca-
tions would be in aidmg the design and 
assessment of prosthesis replacemenl 
which involves a considerable degree of 
'manufacturing technology'. 
Successful results obtained in joining 
thermoplastics and polymer-based compos-
ites by microwave energy, during trials on 
flat specimens, are being followed by 
experimental attempts to pass both 
longitiidinal and circumferential welds on 
PVC pipes. 
• As part of the 'Friction and Wear in 
Heavy Industry- project a universal 
ftiction and wear test rig has been 
successfially commissioned, and can now 
be used to sUnulate realistically adhesive 
and abrasive wear in an indusfrial 
environment. Research is now focused 
on the wear of steel/ceramic-coated steel 
and ceramic/ceramic materials. Coopera-
tive work is done with BHP Steel SPPD 
and C-ramic Australia. 
• Progress with new product development 
and manufacture relating to automobile 
air-conditioning systems and industrial 
ozone sterUisation includes the comple-
tion of the test rig for the former, with 
tests now under way to model the 
performance of the system under various 
drive profiles. In addition, a new project 
on a waste-heat-driven ejector refrigera-
tion system has been started, where the 
conventional mechanically driven 
compressor is replaced by a simple heat 
exchanger and 'jet-ejector'. As part of the 
research work on a new jet ejector system 
for the fransfer of ozone into water, various 
configurations of nozzle geometry have 
been tested to give results leading to the 
calculation of hydrodynamic and mass-
fransfer efficiencies. Analysis shows that an 
adequate level of aqueous ozone concenfra-
tion can be acliieved for it to be an effective 
disinfectant 
Apart from the foregoing cross-section of 
research activities in this program, work 
continues on the machining of HSLA steels, 
FMS simulation, robotic welding and the 
application of 'Japanese' manufacturing and 
management techniques. New directions, 
influenced by the arrival of two new staff 
members, include cybernetic quality systems 
and statistical process control in an FMS 
environmenl as well as machine-condition 
monitoring and process control in manufac-
turing. 
A major activity within CAMIA, the 
university's Key Centre for Advanced 
B Mohan, Dr Basu and Dr Richard Rudziejewski, senior research scientist, and A R 
Mohamad, undergraduate student, carry out an experiment on high-strength low-alloy 
steels during machining on a CNCC machine tool 
Manufacturing and Industrial Automation 
(whose 'research arm' is effectively 
embodied in the AMT Research Program) in 
1990 was the submission of a proposal for a 
Cooperative Research Centre (CRC) in 
manufacturing, in the area of 'Advanced 
Joining and Cutting of Materials', as a joint 
venture between the University, BHP, 
CSIRO, ANSTO, WTIA and other industry. 
Although this was unsuccessful in the 
'Round 1 allocations', deliberations will 
continue: it is clear that unless Australia 
allocates at least ten to 15 of the 50 planned 
CRCs to manufacturing, world-class 
competitiveness in this area cannot and will 
not be achieved. The University of Wollon-
gong, with its high-level manufacturing 
activities and research profile, is well 
equipped to play a leading part in such a 
national network for manufacturing 
research. 
Involved in the AMT Research Program are 
Professor G Amdl Dr A Basu, Dr T Chandra, 
Dr P Cooper, Dr P R Gibson, Mr D Jamieson, 
Dr IS Ja wahfr (on leave), Mr IJ Kfrby, 
Mr N Laszlo, Dr M Magdy, Dr G J Montagner, 
Dr R Rudziejewski, Dr D P Saini, Dr L Y Shue, 
Dr E Siores, Dr W K Soh, Associate Professor A 
K Tieu, Associate Professor R T Wheway and 
Dr Y Yao. 
Associate Professor Kiel Tieu and final-year student Binh Ton work on the friction and wear test rig. This is part of a 
collaborative project with BHP Steel Slab and Plate Products 
INTELLIGENT POLYMERIC MJ 
Co-i>rdinator: Proli-ssorC. Ci Wallace, tel. 21 3504 
D
URING 1991 the area of intelli-
I gent materials gained the 
' recognition of the international 
scientific community. Through 
the efforts of researchers in the USA, Japan 
and at Wollongong, the potential of this 
fascinating area has attracted widespread 
interest from researchers, commercial 
concerns and government instrumentalities. 
The journal of Intelligent Materials was launched 
in the USA during 1990, and the first fritema-
tional Conference of InteUigent Materials wUl 
be held in Japan in March 1992. 
The present increase in fervour has enabled 
Professor Wallace to ensure the establish-
ment of his group at the forefront of this 
research. Their success in achieving this is 
evident in the invitation to present their 
work at international conferences and to 
serve on the International Advisory Boards 
of next year's conference in Japan, and the 
first Internafional Conference on Adaptive 
Sensors, to be held in the USA. Wollongong 
staged the first Asia Pacific Workshop on 
Intelligent Materials during August 1991. 
The group has during 1991 also made 
significant progress on the technical front. 
EUmination of the dynamic properties of 
materials has been the subject of countless 
research projects over past decades. The 
elimination of chemical reactions and 
molecular reorganisations which give rise to 
changes in material properties have been 
uppermost in the minds of many scientists. 
In most cases this attitude is justified since 
the dynamic reactions are often irreversible 
and result in materials with degraded 
mechanical properties. 
Consequently, the materials with which we 
are most familiar, such as treated metals and 
ceramics, are those which are natiirally able 
to withstand all except the harshest 
environmental conditions. The task of 
rendering inert another common group of 
materials, polymers, has been less simple. 
However, through the ingenuity of polymer 
scientists, the stability of polymer materials 
has improved to the extent that the stability 
of polymers has itself become a problem. 
Today, therefore, much effort is directed 
towards the development of biodegradable 
materials. 
Despite their improved stability most 
polymer materials are still dynamic at the 
molecular level. Although some have a long 
response time, most polymers when 
exposed to different environmental 
conditions have surface properties which 
can be altered; even some bulk properties 
can be affected. 
For example, polymers which undergo 
colour changes when exposed to different 
stimuli have been used as the basis of 
'smart' windows. Polymers which change 
porosity have been used to form 'smart' 
membranes. Polymers which increase in 
viscosity when exposed to heat have been 
used for tribopolymerisation. Polymer 
components which change viscosity upon 
application of stimuli form the basis of 
elecfrorheological fluids. 
When such responses can be controlled 
rather than eliminated we have what has 
become known as the basis of Intelligent 
Materials. InteUigent Materials may be 
defined as those capable of responding to 
An intelligent polymer sensor. Its diameter is less than that of a human hair 
predetermined stimuli in a predefined 
fashion and rehiming to their original state 
when the stimuli are removed. This 
definition includes metals, ceramics and 
polymers or composite material. 
In our laboratories the development of 
sophisticated polymeric systems capable of 




The dynamic natiire of polymer materials 
varies dramatically across the range of 
polymers now available. Conductive, 
electroactive polymers (CEPs) are perhaps 
the most dynamic known to us at present. 
These materials have significant elecfronic 
conductivity, so much so that they are often 
referred to as synthetic metals. They also 
possess electroactivity; that is to say they can 
be switched from an oxidised to a reduced 
state. This process is accompanied by 
dramatic changes in chemical and physical 
properties. In some cases such activity is 
undesirable; in others, if it can be controlled 
then it can be used as the basis of a new 
class of materials: Intelligent Polymers. 
Intelligent Polymers must be capable of 
monitoring and responding to predeter-
mined stimuli. Examples of stimuli that 
have been used with CEPs are: heal lighl 
solvent condition and electrical. 
Responses which can be engineered into 
CEPs include changes in optical properties, 
porosity, chemical properties and elecfrical 
properties. 
Researchers are particularly interested in the 
use of chemical stimuli to trigger chemical 
responses. They have demonstrated for 
example that the release of corrosion 
inhibitors such as chromates from a polymer 
coating can be triggered by the onset of 
corrosion. 
When corrosion is stopped the system 
reverts to its original state, in which the 
inhibitor is tightly bound by the polymer. 
This is an exfremely simple example. The 
stimulus (corrosion) generates an elecfrical 
signal to which the polymer responds by 
releasing a corrosion inhibitor. 
Not all systems are so simple and so the 
research sfrategy adopted by Wollongong 
researchers is to optimise the sensing, 
fransduction and response systems with 
CEPs. This fundamental knowledge wUl 
enable us to engineer, from a molecular 
level, InteUigent polymer systems to 
perform various operations. 
Sensing 
The sensing system is usually composed of a 
molecular recognition step and a signal 
generation process. CEPs are eminently 
suited for both. Conventional chemical or 
biological recognition systems are readily 
incorporated into conducting polymers and 
a range of electrical properties which are 
responsive to molecular interactions 
occurring on the polymer surface can be 
monitored. The dynamic nature of the 
materials can be used to advantage in fine-
tuning molecular interactions occurring on 
the surface. In these laboratories, for 
example, there have been developed several 
sensing systems for use in detecting simple 
anions such as gold- or chromium-contain-
ing species or even compUcated molecules 
such as proteins. In all cases the molecular 
interaction can be fine-tuned with the use of 
a small-ampUtude electrical stimulus. The 
analytical signals generated may be due to 
ion movement (chromium sensor) oxida-
tion/reduction (gold sensor) or changes in 
capacitances (protein sensor). 
During the period under review Gordon Wallace's work on intelligent materials has 
attracted world-wide interest. Professor Wallace is seen here at work with polymer 
stimuli in the University Department of Chemistry 
Transduction 
Conductive, electroactive polymers respond 
to changes in potential, once a certain 
threshold is exceeded. All signals must 
therefore be converted to a potential for 
processing purposes. 
The Response 
As mentioned earlier, CEPs can respond in a 
variety of ways. Of particular interest in the 
context of this research is the ability to 
respond chemically, that is, to modify the 
environment in a chemical sense. This can 
be achieved in at least three ways: 
i) Release of chemicals from the bulk 
of the polymer 
We have demonstrated that a range of 
species, from simple, highly charged anions 
such as phosphate or nitrate to complicated 
macromolecular species such as proteins, are 
readily released from CEPs. The release can 
be friggered by the use of an electrical 
stimulus, and the release profile is readily 
controlled using such stimuli. 
ii) Transport of active chemicals 
The same principles can be applied to the 
triggering of transport across membranes. 
The deUvery of a range of species from 
metal ions to complexing agents is readily 
achieved. 
Ui) Trapping on the polymer surface 
Alternatively the polymer may respond by 
inducing a molecular reorganisation which 
permits the frapping of species on the 
polymer surface. For example, we have 
shown that proteins are more readily 
trapped when particular electrical stimuli 
are applied to the polymer. 
Conclusions 
Following a recent study, the Science and 
Technology Agency (Japan) declared: 
'Science and technology in the coming 21st 
century will rely heavily on the develop-
ment of new materials. The new materials 
should be developed on the basis of a new 
concept which is different from that of so-
called structural and functional materials. 
'"Intelligent Materials" will be leading 
candidates for such materials. Intelligent 
materials may be defined as the materials 
which manifest their own functions 
intelligibly according to environmental 
changes. The advent of such intelligent 
materials will undoubtedly mark an epoch-
making development in many fields of 
science and technology such as information 
sciences, electronics, computer science, 
medical treatmenl life science, energy, 
transportation and safety engineering.' 
In the research team's own particular area, 
the development of intelligent polymers, the 
potential impact is dramatic. In the short 
term, thanks to the lighter weight yet high 
conductivity of conductive polymers, they 
will replace metals in selected applications. 
Two examples are in aerospace and energy 
storage applications. The enhanced cherrucal 
activity of such conducting substrates wiU 
enhance the performance of elecfro-
separation as weU as biosensor technology. 
In the medium term, it is envisaged that 
conductive, electroactive polymers with 
limited intelligence wiU enhance the 
performance of more conventional materi-
als. By providing chemicaUy active protec-
tive coatings which respond on demand, the 
lifetime as well as the performance specifica-
tions wUI also be improved. Adaptive 
sensors and separation media will revolu-
tionise environmental and industrial control 
processes in the near future. 
Finally, intelligent polymers will enable the 
production of a range of new material 
products in areas where dynamic behaviour 
is necessary for optimal performance. These 
will include areas as diverse as food-
packaging materials, clothing, 'smart' 
windows and other architectural products, 
veterinary and agricultural products and 
biomedical devices. 
Given the nature of Ausfralian industry and 
the Wollongong research and development 
efforts in materials, this is an area that 
cannot be ignored. It is unlikely that 
intelligent materials wiU replace conven-
tional materials in the foreseeable future. 
They wiU, however, provide that 'magical' 
technological ingredient which provides 
added value. 
Ausfralia must remain at the forefront of 
this research since this area wUl continue to 
challenge our more conventional technolo-
gies for some time to come. The IntelUgent 
Materials Research Program at the Uiuver-
sity of Wollongong is doing all it can to 
ensure that AusfraUa remains in the sfrong 
position it already holds. 
9R!ir€ni!IMtT»r^^ 
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IN BOTH engineering and industry there is an increasing awareness of the need for more accurate informa-tion and more certainty in the 
performance of engineering components 
and complex industrial processes. The 
Engineering and Industrial Mathematics 
Research Program aims at achieving these 
goals through the combined use of ad-
vanced mathematical modelling and 
computing. Members of the Program are 
involved with indusfrial and scientific 
coUaboration on campus. This year the 
group has been considerably sfrengthened 
by the addition of several new members, 
including Professor Philip Broadbridge, Dr 
Timothy Marchanl Dr Song-Ping Zhu and 
Dr Xiao-Ping Lu. In addition Dr Timothy 
Myers from the University of Leeds and Mr 
Michael Jennings are currenfly temporary 
members. 
The University can be proud of the high-
level and wide-ranging mathematical 
expertise embodied fri this group which, 
having been purposely constituted to 
provide mathematical and computing 
expertise across the fiiU range of scientific 
areas where mathematical modelling is 
utilised, is not matched by any other 
Australian university. All members of the 
Program and particularly the newer 
members welcome enquiries for further 
scientific collaboration. 
Professor Philip Broadbridge brings a wide 
range of new expertise to the program. 
Although trained in theoretical physics, he 
now concentrates on environmental 
mathematical modelling, having worked for 
some years at the CSIRO Cenfre for 
Environmental Mechanics. His research 
areas include water flow in soil, infiltration 
in layered media, porous media and 
nonlinear diffusion problems arising in 
industry. He recently solved a weU-known 
nonlinear diffusion model for the broaden-
ing of surface grooves originating at grain 
boundaries in metals and collaborates with 
CSIRO Division of Building, Construction 
and Engineering, on water expression from 
compressible materials such as brown coal. 
The mathematics of diffusion is closely 
Among those involved in the Program are, from left, Dr Xiao-Ping Lu, Research Fellow; 
Philip Broadbridge, Professor of Applied Mathematics; and Applied Mathematicians Dr 
Song-Ping Zhu and Dr Tim Marchant 
Dr Annette Worthy is playing an 
important role in developing the 
work on the modelling of ocean 
currents 
related to that of heat conduction and 
Professor Broadbridge is also working on 
heat conduction in heated steel roUers. The 
aim is to improve cooUng strategies for the 
preservation of rollers in steel roUing miUs. 
This project is supported by an award under 
the National Teaching Company Scheme, 
which he instigated at La Trobe University. 
Because of the practical need to solve 
nonlinear partial differential equations. 
Professor Broadbridge has developed a 
technique for finding exactly solvable 
equations. 
The systematic search for solvable equations 
is assisted by computer algebra. Today, 
computers can assist not only with numeri-
cal calculations, but also with algebra and 
calculus. This technique can be applied just 
as weU to other nonlinear equations which 
are not of the diffusion type. One example is 
contained in a recent paper which uncovers 
a new class of exactly solvable nonlinear 
Schrodinger equations for the evolution of 
decaying pulses in heterogeneous conduct-
ing optical media. Interest in this area has 
been stimulated by new developments in 
fibre-optic technology. 
Dr Timothy Marchant and Dr Song-Ping 
Zhu are new lecturers in the Department of 
Mathematics. Dr Marchant has research 
interests in dispersive nonlinear wave 
theory and in appUcations of microwave 
heating. Other members of the Program 
(Professor J M HUl Adrian Pincombe and 
Michael Jennings) also have research 
interests in this important area and have 
been greatly assisted and encouraged in 
their work by Professor Howard Womer of 
the Microwave Applications Research 
Centre. Microwave heating is used in a 
number of fridustrial processes and gives 
rise to unusual phenomena which often defy 
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Figure 1: illustrates computer-simulated ocean current induced by 
tropical cyclone Orson: a comparison of observed and modelled 
offshore velocity components at North Rankin A Platform 
120 20 40 60 
Time (hr) 
Figure 2: computer-simulated current induced by tropical cyclone 
Ian: comparison of the observed and modelled alongshore compo-
nents also at Rankin A 
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Figure 3; storm surge, also induced by cyclone Ian: comparison of 
the observed and computer-modelled offshore velocity components 
at Mooring 4 
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Figure 4: again Ian and again at Mooring 4: observed and modelled 
alongshore velocity components 
explanation and experimentation. In 
particular, phenomena such as hot spots are 
of interest. Here a small region heats up 
more quickly than its surrounds (with 
consequences which can be desirable or 
undesirable depending on the material). 
MaxweU's equations - which describe the 
propagation of the microwaves - and the 
forced heat equation, which describes the 
absorption and diffusion of the heal are 
involved. In general the material properties 
such as conductivity, microwave speed and 
energy absorption are temperature depend-
ent, which results in the equations being 
nonUnearly coupled and hence difficult to 
solve. 
Dr Xiao-Ping Lu is currenfly collaborating 
with those on campus involved in research 
into intelligent materials and is in the 
process of developing nonUnear diffusion 
models for diffusion and transport through 
an electrically enhanced membrane. This 
work is being carried out in conjunction 
with Professor Gordon Wallace and Dr Will 
Price of the Department of Chemistry. 
Dr Song-Ping Zhu, recently of the Centre for 
Environmental Fluid Dynamics at the 
University of Western Australia, is a world 
expert on the numerical modeUing of the 
ocean response to tropical cyclones. The aim 
of his study is to model the ocean currents, 
temperature change and storm surge 
induced by such cyclones, which are 
frequent, especially during the summer, on 
the Australian north-west shelf. Since many 
off-shore structures and near-shore coastal 
facilities are constructed and operated in this 
area, it is of great importance to study 
storm-induced responses there. Numerical 
simulation is necessary in view of the high 
costs associated with field measurements of 
such a complex phenomenon, involving as it 
does exfreme winds and rough sea surface 
conditions deriving from the generation of 
large waves and associated strong turbulent 
flows. A quasi-Lagrangian multi-layered 
model (a layered model combined with a 
vertical turbulent entrainment model) has 
been developed. This has shown great 
potential for eventual use as a design tool 
after the modelled results have been 
compared with the measured data during 
the passage of two tropical cyclones. 
For tropical cyclone Orson, figure 1 shows 
the comparison of the modelled and the 
observed offshore currents at North Rankin 
A, 114 m above the seabed. The model 
predicted a peak offshore current of 0.40 m 
s-1, which is about 2.5 per cent larger than 
the observed offshore peak current. The 
comparison of the alongshore components, 
in figure 2, presents a five per cent error for 
the peak current induced. 
Figure 5 
In the wake of the storm, an inertial 
osciUation with a period of 31 hours can be 
seen in both figures 1 and 2; the damping of 
this osciUation seems to be quantitatively 
reproduced by the model. 
For Ian - another tropical cyclone - the 
model fairly well reproduced the offshore 
current at mooring 4A except for a phase 
shift of about two hours, shown in figure 3. 
The peak offshore current hindcast by the 
model was 0.22 m s ' compared to the 
observed value of 0.21 m s'. 
Figure 4 shows the comparison of the 
alongshore component at this mooring, with 
a slightly larger error in peak value; the 
modelled current overestimated the 
alongshore current at this current-meter 
location by about eight per cent. 
Figures 5, 6 and 7 show a sequence of plots 
for the storm surge simulated by the model 
at different time steps. As the storm cenfre 
approached the coasl the largest surge 
induced was about 1.2m, which is 0.3m off 
from the measured maximum storm surge. 
This work is presently being developed in 
conjunction with Dr Annette Worthy. 
A long-standing member of the Research 
Program, Dr Wee King Soh, with research 
interests in underwater explosions, has 
atfracted $171,000 research funding over a 
period of three years from the Department 
of Defence Science and Technology 
Organisation. The main objective of this 
research is to carry out an experimental 
scale-model study of bubbles produced by 
an underwater explosion. The deformation 
of an explosion bubble, under the influence 
of various geometric configurations of free 
surface and rigid wall boundaries, wiU be 
quantified so that the impulse (force) 
exerted by the explosion on these botuida-
ries and the sf)eed of the jet generated by the 
bubble may be estimated. A comparison 
with recent theoretical work v̂ riU also be 
undertaken. 
Two other important achievements by 




this university, now 
working with the 
Program, transferred 
to Sydney University 
for his honours 
degree, subsequently 
received both First 
Class Honours and 
the University Medal 
and has been 
awarded a scholar-
ship to study for his 
PhD - which he takes 
up in October of this 
year - at Cambridge 
University. In 
addition, Antoinette 
TordesUIas, a PhD 
student in the 
Department of 
Mathematics, has 
won the Student Prize 
for the best presenta-
tion in two AppUed 
Matherr\atics 
conferences fimded 
by the British CouncU. 
During her current 
visit to Nottingham 
University, as part of 
her PhD program, 
Antoinette delivered 
a paper at the annual British AppUed 
Mathematics Conference, which this year 
was held at Oxford University, and was 
awarded first prize for the best student talk; 
seven other speakers were cited for 
meritorious performances. In February this 
year, just before her departure for England, 
she shared the ffrst prize at the armual 
AusfraUan Applied Mathematics Confer-
ence, which was held in Hanmer Springs, 
New Zealand. Her co-recipient was Steven 
Lucas, who completed his undergraduate 
degree at WoUongong and is now in the 
Department of Mechanical Engineering at 
Sydney University. In the past ten years 
z50001 
Figure 6 
Figures here show computer-simulated storm surge induced by a 
tropical cyclone (data enlarged X1000); figure 5 shows the free 
surface elevation seven hours after the cyclone being started at the 
centre of the domain, figure 6 after 42 hours and figure 7 after 50 hours 
Figure 7 
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PhD WoUongong students in AppUed 
Mathematics have either shared the first 
prize or have won outright on no fewer than 
five occasions: Glenn Fulford 1982,1985; 
Adam Kucera 1984; John Best 1990 and 
Antoinette TordesUIas 1991. For a small 
group this is a remarkable achievement. The 
only other University to boast a comparable 
performance is Adelaide, which has won the 
prize on six occasiorw in the conference's 23-
year history. These successes have further 
enhanced Wollongong University's 
reputation for excellence in those areas of 
AppUed Mathematics which relate to 
engineering and industrial problems. 
ACCOUNTABILITY AND FINANCIAL REPORTING 
Co-ordinator: Professor M J R Gaffikin, tel. 21 3718 
THE NOTION of accountabUity attracted considerable attention in the 1980s. With the recent economic downturn and 
the dramatic corporate faUures of the first 
years of the present decade, accountability 
remains an important feature of economic 
and commercial affairs. Researchers in this 
Program are seeking to determine the 
factors which influence the ways in which 
accountabiUty obUgations are satisfied 
through the provision of financial informa-
tion. Projects are directed towards analyses 
of the cultural and organisational considera-
tions in developing reporting systems in 
commercial and governmental reporting 
entities as well as special problems faced by 
small-scale enterprises. 
The largest of the projects undertaken has 
been a review of the financial reporting by 
the largest AusfraUan public companies over 
the past four years. The research - a major 
undertaking - is being conducted with 
coUeagues in other institutions and has 
involved nine staff members of the Depart-
ment of Accountancy - all of whom are 
members of the Program. 
The project has involved all aspects of public 
company published financial reports; the 
aim has been to determine how the informa-
tion conforms to professional standards and 
compUes with legal requfrements. 
Variations from 'normal' or accepted 
practice have been isolated and their effect 
assessed. Publication of the final report is 
expected soon. 
The above project has assessed accountabU-
ity in technical terms but it is important to 
examine the broader social and poUtical 
implications of external financial reporting. 
One of the researchers probing such 
questions is Kathie Cooper. The profession 
is attempting to develop a conceptual 
framework for accounting bu l as Kathie has 
demonstrated, it has incorporated only 
technical considerations. Yet these are 
estabUshed solely within a professional 
framework, created through social and 
poUtical inter-relationships. Kathie Cooper 
has addressed the situation in Ausfralia 
while Michael Gaffikin, in a paper presented 
to a plenary session of the South-east Asia 
Accounting Educators' Conference, drew 
attenfion to the need for a more general 
awareness of the considerations. 
A research studenl Ratnam Alagiah, is 
currently working with Professor Michael 
Gaffikin to develop an exemplar of this need 
for a greater awareness by policy makers of 
the social and poUtical implications of 
reported financial members. This is the 
Professor MfR Gaffikin 
determination of social-welfare payments, 
where numbers with business connotations 
are used as the basis for non-business 
decisions. A lengthy paper hais been written 
and is currentiy tmder review for pubUcation. 
A similar theme runs through the research 
by Mary Greenwell. A fundamental legal 
requfrement of financial statements is that 
they present a 'true and fair view'. The 
terms are obviously difficult to define 
precisely yet the law has persisted with 
them. EquaUy obvious is that the terms can 
be appreciated only within a socio-political 
context. Mary Greenwell's work has been 
directed to the problem from Ausfralian and 
British perspectives. She recently presented 
a paper at the third Interdisciplinary 
Perspectives on Accounting (IPA) Confer-
ence in Manchester, England. 
Bob WilUams has a major paper entitied 
'Income Tax - Revenue or Discipline?' in 
which, drawing on the ideas of FoucauU, he 
has questioned the use of income taxation 
policies adopted by governments - have 
they simply been to derive revenue or to 
enforce conformity to preconceived 
economic behaviour norms? 
There are socio-poUtical implications for not 
only what financial information is generated 
but also how it has been generated. Many 
participants in this Program have directed 
their research to the information generation 
procedures. 
Mary Kaidonis also presented a paper at the 
Manchester IPA Conference - a critical and 
interpretative case study highUghting the 
socio-political implications of an accounting 
information system. Mary has also pub-
Ushed papers on the role computers play in 
this context. One of her papers was 
presented to the Second South-east Asia 
Accounting Educators' Conference in 
Djakarta, Indonesia, in January. Sudhfr Lodh 
and Michael Gaffikin are imdertaking a field 
study examining the effects, within an 
organisation, of changes to the information-
generation processes. A lengthy working 
paper has been published; they are now 
upgrading it to international-journal 
pubUcation status. 
SmaU-business management continues to be 
a major research interest of members of this 
Program. Associate Professor Garry Tibbits 
has published papers on this subject and he 
is co-ordinating a national small-business 
management conference to be held in 
Wollongong later this year. Meanwhile 
Robert Shannon has continued to examine 
the problems of differential reporting (small 
as compared to large business entities) and 
Hema Wijewardena has presented papers 
on international comparisons of smaU-
business reporting. 
Other projects within the Program have 
proceeded steadUy. Warwick Funnell has 
continued his major study of efficiency 
audits within Australian government 
bodies. Associate Professor Hai Yap Teoh 
has undertaken many smaller projects 
exploring the significance of internal 
reporting procedures within the AusfraUan 
manufacturing sector. Throughout the year 
he has continued to make presentations 
around the world - in the USA, China, Hong 
Kong, Malaysia and Singapore. 
The major study by Garry Tibbits and Mary 
Greenwell on reporting of intangibles has 
been completed. The final report is expected 
to be released by the end of the year. 
Significant delays occurred because of the 
need to negotiate the content of the survey 
between the researchers and the major 
company whose shareholders were 
surveyed. 
Program members have been involved in 
several other initiatives. Gerhard Gniewosz 
is examining the feasibUity of cluster 
analysis in establishing international 
financial reporting requirements. Alex Frino, 
a new member, has undertaken a survey on 
the auditors of major pubUc companies. 
Data generated can be used in a variety of 
ways, one of which is to attempt to eke out 
poUtical influences of major accounting 
firms. Contacts have been made with 
German universifies and it is hoped through 
joint research projects to develop these 
further. The Program wUl again sponsor the 
Department's annual Doctoral Consortium, 
at which internationaUy important scholars 
wUl make presentations prior to an open 
forum/workshop for doctoral students as 
weU as other researchers. 
EDUCATION POLICY. 
Co-i>rdinator: Professor C Fasano, lei. 21 3967 
IN 1988, the Education PoUcy Program (EPP) was conceived as a funded research program witiiin the Facultv' of Education. Its objective was a two-
pronged development and analysis of policy 
research within education. 
The first, policy-focused research, would 
examine the developmental stages through 
which policy demands emerge, from within 
the community, educational institutions and 
government itseU; the manner in which they 
are responded to by government and 
specialised agencies; and how they are 
implemented, evaluated and possibly 
terminated or changed. The second area of 
examination would be centred on policy-
orientated research, which aims at address-
ing areas of education research within a 
framework of education policy and 
planning. These would include research of 
the traditional kind, ie, bearing on sociologi-
cal, psychological and curriculum topics, 
reinterpreted in terms of immediate 
relevance to and use by policy makers, as 
well as other relevant educational topics so 
far neglected in Austtalia, including those 
with focus on economic, organisational and 
management factors in education. Both 
policy-focused and policy-orientated 
research would focus strongly on both 
international and Australian contexts. 
Major activities: an overview 
Three trends have characterised the 
development of the EPP during its first three 
years of operation: development of a strong 
international orientation; establishment of a 
developmental ground for its researchers; 
and design of a technological infrastructure to 
increase the Program's operational efficiency. 
The first trend has been set by the EPP's 
three most senior researchers - Professors 
Carla Fasano, Ken Gannicott and RusseU 
Linke - and reinforced bv contributions 
from other Program members, notably 
Associate Professor John Hedberg, Professor 
Malcolm Harris and Dr Barrv' Harper. Thefr 
work has focused on education policv in 
advanced industrialised countries as well as 
developing countries in .Asia. SpeciaUsed 
areas of research and development have 
included education effectiveness, evaluation 
of education policv, appUcations of informa-
tion technology to education and the 
professional development of specialist 
teachers. .Much of this work has been carried 
out in connection with the OECD, the World 
Bank, Apple Computer and relevant 
national authorities 
The second trend - establishment of a 
developmental ground for the researchers -
retlects the historical origin of the Program, 
formed by members of an amalgamated 
Faculty of Education, which now includes 
established academic researchers as weU as 
members from a former teacher-training 
college with littie if any research experience. 
The research activities for the least-
experienced Program members have been 
structured around their enrolment in 
research degrees, MEd(Hons) and PhD, and 
their working in collaboration with more 
experienced researchers. Most of such 
'developmental' research work has been of 
the policy-orientated variety, which has 
capitalised on the existing expertise of these 
Program members, in curriculum and 
teacher-education issues within an Austral-
ian context. In addition to some of the EPP 
members previously mentioned, Dr John 
Patterson has been a particularly active 
Program 'mentor'. 
The development of a substantial techno-
logical infrastructure for Program activities -
the third major developmental trend since 
it's inception - has been dictated by resource 
constraints. The Faculty of Education, to 
which all EPP members belong, has one of 
the highest teaching loads and student-to-
staff ratios in the University, which limits 
the amount of time that staff can devote to 
research. Additional time constraints arise 
from the developmental function of the 
Program, which puts additional time 
demands on the most experienced research-
ers. To alleviate the 'time' problem, a 
substantial share of the Program's financial 
and intellectual resources has been invested 
in the development of a technological 
infrastructure to facilitate those research 
tasks considered most common. 
Streamlining, cohesiveness and immediate 
access to research information have been the 
major beneficiaries of this infrastructure. 
Tliey have been accomplished by the 
creation and development of an extensive 
range of data bases - several being devoted 
to each member's project, but all linked by 
netu'ork so that the sum total is available to 
every member. 
In addition, data bases can be developed or 
extended directly from CD-RO.M libraries in 
electronic form. A search can now be 
conducted and material ordered within 
hours. This process woiUd normally take 
four or five days. All information obtained 
from this type of data searching is circulated 
vv ithin the Program's computer network, 
thereby placing at each member's disposal a 
constant stream of updated research data. 
This, in effect, provides the network with an 
active 'hub' ensuring co-ordination and the 
elimination of wastage, particularly of 
research time. FinaUy, the EPP, through its 
active research work in the area of informa-
tion technology, provides a software 
upgrading service to its members, advising 
them regularly on specialised new products 
with the potential to facilitate further and 
improve their research. TlUs technological 
infrastruchire, designed and developed mamly 
by Professor Carta Fasano and Dr Barry 
Harper, in cooperation with the Program 
Research Assistanl David Aylward, is 
expected to be fully operational by the end of 
1991, and to requfre only maintenance 
resourcing m subsequent years. 
Specific progress 
Research work in 1990 and early 1991 has 
covered a number of educational topics. 
Education policy and planning in develop-
ing Asian countries has been researched by 
Professor Ken Gannicott, who has com-
pleted his investigation on human-resources 
development in the South Pacific. This has 
been funded by the National Centre for 
Development Studies at the Australian 
National University (ANU) on behalf of the 
Australian Institute for Development of Aid 
Abroad (AIDAB). As a result of this work. 
Professor Gannicott has also edited and 
co-authored a volume on Education for 
Economic Development in the South Pacific 
pubUshed by the National Centre for 
Development Studies. He has recently 
completed a study of the impact of World 
Bank lending for education in Indonesia 
(with Professor Throsby of Macquarie 
University and R Daroesman of ANU). 
In relation to South East Asia, R&D work 
has been carried out in Malaysia by 
Associate Professor Malcolm Harris in 
response to an invitation by the country's 
Ministry of Education. The outcome is a 
series of reports on implementation 
strategies for a new national (Malaysian) 
policy (KBSR) on schooLbased curriculum 
development and assessment in the context 
of language acquisition. The reports wUl also 
address research data compiled in relation 
to the readiness of Malaysian teachers and 
school principals to implement the policy. 
The construction and use of education 
mdicators, a key feature in current education 
reform, have been researched by the EPP in 
both national and international contexts. 
Professor RusseU Linke is preparing the final 
report on his Deparbnent of Employmenl 
Education and Training (DEFT) assignment 
on performance indicators in higher 
education, having fiilfiUed his role as 
AustraUa's representative to the OECD-
I.MHE (International Management in Higher 
Education) international project on the same 
topic. The issue of education indicators for 
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schools has been researched by Professor 
Carla Fasano, who was invited to join a 12-
member international panel of experts to the 
OECD-CERI international project on 
indicators, focusing on schools and post-
school sectors. The confributions by 
Professors Linke and Fasano are scheduled 
for pubUcation by the OECD. 
The issue of education reform in Ausfralia 
has been further investigated in a volume 
edited and co-authored by Professors Carla 
Fasano and Bob Winder, entitled Education 
Policy in Australia: Practices and Perceptions, 
University of Wollongong Press. Further 
research on this issue has been irutiated by 
Dr John Patterson and Gregg Rowland, who 
are engaged in an Australian Research 
Council (ARC)-funded project on Teachers' 
Involvement in the Education Policy 
Process. Professor Linke is also editing a 
book for the National Board of Employmenl 
Education and Training, Australian Education 
and Training in Perspective, which involves an 
analysis of the evolution and current 
operation of each of the major education and 
trairung systems in Australia, from pre-
school to higher education, and including 
the non-formal education sector. 
Three more projects, centred on the 'gifted 
and talented' and considered to be comple-
mentary in policy assessmenl have also 
been initiated - research into Art and the 
Talented Child, by Ian Brown, who has also 
received a Vice-ChanceUor's ChaUenge 
Grant to organise an International Chil-
dren's Art Exhibition to be held in both 
Thailand and Ausfralia, comprising art 
works by children of these counfries. Early 
Identification of the Gifted and Talented in 
School by Jan Hall, has already produced 
research papers accepted by the World 
Conference on 'Gifted and Talented' to be 
held in The Netherlands. The Physiological 
Assessment of Talented Male and Female 
Junior Hockey Players, by Gary Wilsmore, 
has provided a contribution to the 'gifted 
and talented' from the area of physical 
education. StiU in this area, Dr Paul Webb 
has conducted an evaluation of the National 
Coaching Accreditation Scheme, whUe 
Tonia Grey is focusing on comparative 
fitness testing of chUdren from rural areas as 
opposed to children from urban regions - an 
investigation of the reported sedentary city 
lifestyles. Research in the area of health 
education has been conducted by Mick 
Hatton, Yvonne Kerr and Ros Westbrook, 
who have evaluated Cancer CouncU 
resource material for science teachers. 
Finally, the area of music education policy 
has been investigated in a national context 
by Nita Temmerman, with pubUcations in 
national and international journals. As a 
Four members of the Education Policy Program. From left they are Associate 
Professor John Hedberg, Professor Carla Fasano (co-ordinator). Professor Russell 
Linke (seated) and Dr Barry Harper 
follow-up, she is currently investigating the 
role and poUcy of the AusfraUa CouncU in 
the area of music. 
Among all the policy-orientated activities of 
the EPP, the targeting of information 
technology in education provides the 
strongest single focus. Since 1990 a Une of 
research has gained momentum - research 
on cost effective applications of interactive 
multimedia in education and fraining. 
In early 1991, the combined expertise of Dr 
Barry Harper, Associate Professor John 
Hedberg and Professors Carla Fasano and 
RusseU Linke, in hardware and software 
configurations developmenl instructional 
design and education policy and planning, 
has led to Apple Computer Australia 
designating the University of Wollongong as 
the location of a joint projecl Christopher 
Columbus - Down Under. This is the first 
component of the US-based project in 
Australia. The project aims to develop 
educational courseware platforms for both 
learners and teachers/trainers for AustraUan 
and overseas markets. Additionally, it wUI 
investigate the use of international telecom-
munication systems in learning, through 
elecfronic mail links between Australian and 
US schools participating in the program. In 
total the project involves an investment weU 
in excess of $100,000 over three years by 
Apple Computer AusfraUa. The Interactive 
Multimedia Laboratory, estabUshed by the 
above mentioned EPP members on behaU of 
the Faculty of Education, provides support 
for these initiatives. 
In regard to finance, the year 1990 has also 
seen a better-than-expected level of external 
funding. The aggregate funding was 
$224,750, the breakup being 17 per cent from 
the University of WoUongong and 83 per 
cent from external sources. The funding for 
1991 had already passed the $150,000 mark 
by April, with additional funding expected 
before the end of the year. 
Postgraduate activities 
Since its inception, a number of EPP 
members have concenfrated on developing a 
strong postgraduate branch, involving the 
two specialisations of education policy and 
planning (with a policy-focused curriculum) 
and information technology in education 
(with a policy-orientated curriculum). Since 
the friitial set of four PhD shidents and 14 
students enrolled in the ffrst three one-
semester subjects offered at the MEd 
(coursework) level in 1986, the two speciali-
sations have grown substantially. In 1991, 
the postgraduate student intake has reached 
the mark of 30 students a year in the MEd 
(poUcy and planning) and 15 to 20 students 
a year in the MEd (information technology 
in education), choosing from a total of 12 
one-semester specialised subjects. 
In early 1991, there were ten research 
students in the two specialisation areas with 
the first two research students having 
graduated in 1990. Activities are graduaUy 
being developed for these graduate shjdents 
to be further mvolved in the EPP R&D work. 
EQUITY IN EDUCATION 
Coordinator: AssiKiate Professor N J Kyle, tel. 21 3374 
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Co-ordinator, Associate Professor Noeline Kyle, is seated at the right of the picture. On the left is Professor Ron King, from the Faculty of 
Education. In the middle is Ms Gay Tapp, project officer of the Secondary Schools Link Program 
B
Y ITS very nature, the Equity 
Program involves areas of 
I social and behavioural 
research that are sometimes 
difficult and contentious. This is, in pari 
because much of the necessary research 
explores controversial policies; because 
policy outcomes are an inextricable mix of 
stated policies and the pragmatism required 
to implement those policies on the ground. 
Here is a major concern. There must be, 
within the Equity Program, a constant 
search for alternative paradigms and 
methods of exploring, for example, the 
historical antecedents and deeper structures 
underpinning inequality in schooling. 
Acceptance of alternative paradigms and 
methods is not easily gained, even in a 
university envfronment where such explora-
tions are presumed to be part of the culture. 
Indeed, the interactive effects of such 
variables as gender, race, culhiral back-
ground, disabiUty and learning environment 
at critical times throughout an individual's 
life seem to be understood best by those 
charged with the daily task of policv 
implementation. Staff and higher-degree 
students associated with the Program 
examine such effects through research topics 
ranging across the informal education of 
women, early intervention and disability, 
non-traditional study and work for women 
and girls, gendered discourse in physical 
education and the relationship between 
academic performance and cognitive styles. 
Equity policy in state and federal education 
systems has gained a new focus in the 1990s 
with emphasis on entry to technology, 
especially for women, the fraining of a more 
skilled workforce and the optimising of 
human resource management. New 
questions and problems are posed. Does 
current education policy in schools and 
higher education in Australia overcome 
identified inequalities? Does it simply 
reproduce old dilemmas? Is the policy part 
of the problem? What does the term 'access' 
mean to disadvantaged groups when 
higher-education instihjtions are already 
crowded with many new shidents, includ-
ing a growmg number of fiaU-fee paymg 
shjdents? Is equity policy in education 
achievable when many professional 
educators ignore it or actively oppose it? 
WiU the Dawkins/Scott/Carrick solutions 
for educational problems break the tradi-
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tional mould or reaffirm the pre-existing 
patterns of Ausfralian society and education? 
Some of the Equity program's funded 
projects of national significance touch on 
these questions. Jan Wright and Noeline 
Kyle have been granted $50,000 for a project 
to improve information and understanding 
about women and girls in non-fraditional 
work and study. The project arises directly 
out of their 1990 report for DEET and BHP 
Slab and Plate Products Division, entitied 
'Everyone Expects You to Know: Careers 
Advice and Indusfry Attitudes Toward 
Female Students'. The new project covers a 
number of priority poUcy issues, including 
exclusion of women from science and 
technology, beliefs about women's math-
ematical and scientific abiUties, enfry of 
women into frades and apprenticeships, 
work experience, careers advice and 
industry attitudes. 
The project wiU revolve around innovative 
seminars, targeting medium-size industry in 
the lUawarra and also involving TAPE, 
teachers, career advisers and relevant 
members of the community and govern-
ment agencies. The seminars wiU identify 
background issues, provide information 
packages, develop plans of action, and 
provide discussion forums. Surveys, 
individual and group interviews, feedback 
sessions and poUcy reviews wUl be used for 
evaluation. The results wiU be pubUshed by 
the Women's Bureau, DEET, in book form. 
The Secondary Schools Link Program is 
operating again in 1991 wtith funds of 
$27,000, co-ordinated by Dr Ted Booth and 
the project officer, Ms Gay Tapp. The 
findings and evaluation of this program for 
1989 and 1990 have been pubUshed in 
reports, the latter including analysis of 
disadvantaged students taking up tertiary 
study as a result of the Link Program. This 
research is of particular significance given 
the recent DEET figures on tertiary enrol-
ments for 1991 in Ausfralian universities 
and the issues being aired in both the 
popular and the academic press about the 
access of disadvantaged groups to higher 
education at a time of shrinkU:\g funding, 
greater competition for places and economic 
recession with high unemployment. 
Conference presentations in Sydney and 
Auckland by Ted Booth, NoeUne Kyle and 
Gay Tapp have generated interest from 
other scholars working on access and/or 
link programs as well as media interest in 
the findings of this work. 
Professor Ron King has obtained a prestig-
ious Evaluations and Investigations Grant of 
$31,500 from DEET to evaluate all Link 
University of Wollon-
gong student role model 
with the link program, 
Stephen Darcy, during a 
school visit 
At the beginning of March 1991 Noeline Kyle was presented with a cheque for $8600 from 
Mr Stephen Martin MP towards the setting up of a seminar program for industry 
Programs funded by DEET in Australian 
universities. With team members Jan Wright 
and Noeline Kyle, Professor King is 
conducting a series of visits to six institu-
tions to interview key personnel and collect 
data. Apart from its impUcations for access, 
participation and equity for disadvantaged 
groups, this research wiU provide valuable 
policy information about student choices, 
actual enrolments, perceptions of students 
and adminisfrators, access to guidance and, 
particularly, the efficiency of different Link 
strategies. 
Ron King and Noeline Kyle will cor\solidate 
the work of the Equity Program this year 
with a book on Equity in Ausfralian 
Education. To be published by Harcourt, 
Brace and Jovanovich, the week will provide 
a critical and cohesive analysis of equity 
issues in Ausfralian schooling at a time 
when both the definition and the interpreta-
tion of equity are undergoing radical 
change. 
SCIENCE AND TECHNOLOGY ANALYSIS (STA) 
Co-t>rdinalors: Dr Richard Badham, tel. 21 3634, and Associate Professor Evelleen Richards, tel. 21 3627 
W HAT are science and technology? How and by whom should they be evaluated and managed? 
These are complex and difficult problems. 
But their importance and the growing 
urgency of the need for solutions in today's 
world cannot be overstated. Modern science 
and technology underpin almost every 
feature of our society. They impinge daily 
upon our lives and shape our futures. Their 
economic and social significance is im-
mense. And of course, science and technol-
ogy are sources of knowledge and authority 
to which society increasingly looks for 
guidance in political decision-making and 
policy formation. In theory, they are sfrictly 
rational, impersonal and precise. In practice 
they are also deeply social undertakings, 
shaped by personalities, politics and 
uncertainty. For these reasons, as well as for 
their intrinsic interest, science and technol-
ogy are being studied in considerable depth 
and from many points of view at the 
University of Wollongong - by historians, 
sociologists, philosophers, anthropologists, 
archaeologists, political scientists and 
economists. 
The picture that is emerging is a fascinating 
one that challenges many commonsense and 
popular conceptions about science and 
technology and has profound implications 
for their practitioners, for policy makers and 
for the public. 
The Science and Technology Analysis (STA) 
Research Program brings together research-
ers and postgraduate students who have the 
collective aim of promoting and integrating 
research into the nature, dynamics, impact 
and management of science and technology 
in their social and cultural contexts. STA 
members are drawn primarily from the 
Departments of Science and Technology 
Studies and Sociology, from the Centre for 
Technology and Social Change and from the 
newly established National Centre for 
Research PoUcy. Together they comprise the 
largest concenfration of researchers in the 
Southern Hemisphere working and 
producing nationally relevant and interna-
tionally recognised research and scholarship 
in this sociaUy significant area. 
In 1990, the STA Working Paper series was 
estabUshed under the editorship of Dr 
Stewart Russell. The series is intended to 
disseminate new and unpublished work of 
members and postgraduates to a wider 
audience. Copies are distributed to depart-
ments and researchers in the field and to 
university and other libraries in Australia 
and overseas. The series will include 
accounts of research in progress and 
preliminary reports of results, exploratory 
discussion papers and responses to work 
elsewhere, and conference and other papers 
which are awaiting publication in journals. 
The ffrst batch of six papers includes a 
coUection of responses to the work of the noted 
French sociologist of technology, Bruno 
STA members display the fruits of their labours. Standing are, from left. Professor Stephen Hill (National 
Centre for Research Policy), Dr Stewart Russell (STS), Mr Stanley Aungles (STS), Ms Stephanie Short 
(Sociology). Seated are, from left. Associate Professor John Schuster (STS), Associate Professor Evelleen 
Richards (STA Co-ordinator, STS), Ms Rebecca Albury (Sociology), Professor Jim Talk (STS), Mr feff Brawn 
(STS), Dr Richard Badliam (STA Co-ordinator, STS) 
Latour, other theoretical work in the History 
and Socio-Politics of Technology sfrand of the 
Program, and a report of an industrial 
archaeology study by Mr Brian Rogers. 
STA-related research and scholarship 
resulted in a very high output of significant 
pubUcations and papers during 1990-91. 
Moreover, STA members supervised 12 
successful postgraduate and honours theses 
in areas related to the Program. Other 
notable STA-related achievements during 
this period were: 
Dr Richard Badham was awarded a West 
German von Humboldt Special FeUowship 
Award to work at the Fraunhofer IPK in 
West Berlin for 18 months. During that time 
he was invited to present papers at 14 
international seminars and conferences and 
to become a guest editor for journal issues in 
AI & Society and the International Journal of 
Human Factors in Manufacturing, was 
appointed to the Advisory Board of the AI & 
Society journal, the Advisory Committee to 
the Bi-Annual International Conference on 
Human Factors in Hybrid .Automation and 
the European Commission Forecasting and 
Assessment of Science and Technology 
(FAST) program's anthropocentric technolo-
gies network, and was asked to join the 
CAPIRN international research network. 
Ms Ann Dugdale, a PhD student supervised 
by Drs Brian Martin and EveUeen Richards, 
was awarded an international FeUowship from 
the American Association of University 
Women for ptirsuing research into The Social 
Shaping of the Infra-Uterine 
Confraceptive Devace'. Ann has 
taken up her feUowship at Johns 
Hopkins University, USA. 
Professor Jim Falk has been 
appointed to the editorial board 
of the international journal 
Capitalism, Nature, Socialism. The 
journal is noted for its ambitious 
attempt to combine social and 
environmental theory to provide 
new insights in relation to 
environmental problems. 
Professors Stephen HUl and Ron 
Johnston received the AusfraUan 
Research CouncU (ARC) Special 
Research Cenfre Award in 
recognition of their outstanding 
research contributions in the 
area of science and technology 
analysis. The ARC has aUocated 
$1.2 million over the ffrst three 
years for the establishment of 
the National Cenfre for Research 
PoUcy at the University of 
WoUongong. 
Associate Professor Evelleen Richards was 
appointed Chairperson, National Commit-
tee for the History and Philosophy of 
Science, AusfraUan Academy of Science; 
elected to the CouncU of the USA-based 
Society for the Social Studies of Science; and 
appointed to the Editorial Advisory Board 
of /sis, the foremost international journal for 
the history of science. 
Ms Stephanie Short was appointed to the 
Public Health Research and Development 
Committee of the National Health and 
Medical Research Council and to the 
Research and Development Committee of 
Consumers Health Forum of Australia; and 
elected to the Steering Committee of the 
Centre for Women's Health Studies, 
University of Sydney. 
Associate Professor John Schuster was 
elected President of the Australasian 
Association for the History, PhUosophy and 
Social Shidies of Science (AAHPSSS). 
Dr Terry Stokes was appointed Counsellor 
to the National Board of Employmenl 
Education and Training, with particular 
responsibilities for the Australian Research 
Council. Dr Stokes' main duties are to 
evaluate the effectiveness of the ARC'S 
funding policies, and to commission 
disciplinary strategies looking towards 2005. 
One of the major strengths of the STA 
Program is its commitment to further 
developing and drawing upon top-level 
academic research in expanding its range of 
policy-orientated work. This draws upon 
two centres of internationally recognised 
theoretical research in the Program: the 
history and sociology of science and 
technology and the application to the study 
of science and technology of interdiscipli-
nary tools drawn from politics, sociology, 
economics and organisational studies. The 
interaction between these two theoretical 
areas both informs and is informed by the 
four major foci for policy work: scientific 
and technological controversies; information 
technology and new organisational forms; 
technological change and environmental 
sustainabUity; and science and technology 
policy. It cannot be stressed too strongly that 
this interaction between a developing 
theoretical core of basic research and an 
expanding range of applied poUcy-
orientated research Ues at the heart of the 
Program.Without continuing commitment 
to basic research, poUcy research inevitably 
becomes fossilised and unable actively to 
shape the policy agenda through new 
research insights. Simultaneously, through 
such a policy orientation, basic academic 
research can begin to apply its insights and 
techniques to some of the pressing problems 
facing AusfraUa and so gain access to the 
level of funding necessary to ensure 
continued research exceUence. 
Conceptual Foundations of Science 
and Technology Analysis 
In 1990-91, STA members continued thefr 
fundamental research in the history and 
sociology of science and medicine, includ-
ing, most notably, their pioneering work on 
confroversy studies. They also furthered the 
Program's interest in the so-caUed 'nev/ 
history and socio-poUtics of technology. 
The Social Analysis of Scientific 
Controversies 
This project is concerned with the furthering 
of confroversy analysis in relation to 
contenttous biomedical claims and/or the 
health and environmental risks of technolo-
gies. The social study of controversies is a 
theoretically significant area that illuminates 
the production, acceptance and applications 
of scientific and technical knowledge, and 
has important implications for policy-
making. Controversies currently being 
studied by STA members and graduate 
students include those over the implementa-
tion of IVF technologies, food irradiation, 
RU-486, the controversial 'abortion pill', 
AZT, the AIDS drug, infra-uterine devices 
(lUDs), genetic counselling, abortion and 
debates over diet and obesity. 
A major effort has been put into developing 
a coherent and critical theoretical framework 
for analysing and integrating these evolving 
individual projects with the now consoli-
dated major studies of the vitamin C and 
cancer controversy by Associate Professor 
Richards (Vitamin C and Cancer: Medicine or 
Politics?, MacmUlan, London, 1991), the 
fluoridation debate by Dr Brian Martin 
(Scientific Knowledge in Controversies: The 
Social Dynamics of the Fluoridation Debate, 
State University of New York Press, in 
press), and the conflict over the estabUsh-
ment of the Australian Animal Health 
Laboratory by Dr Pam Scott. A pioneering 
study by Martin, Richards and Scott of the 
relation of analysts to contemporary 
scientific controversies has become the focus 
of disciplinary debate in a leading interna-
tional journal. The high internafional 
standing of the project and its members is 
reflected in the invitation and confract 
extended to Richards and Martin to write 
the section on controversy analysis for the 
major compendium on Science and 
Technology Studies sponsored by the 
international Society for Social Studies of 
Science. On the policy side, project members 
have sought to apply thefr integrated 
confroversy researches to the processes of 
pubUc decision-making, and Brian Martin is 
currently pursuing coUaborative work to 
this end with researchers at Rensselaer 
Polytechnic Institute, USA. 
History and Sociology of Science 
and Medicine 
One of the most important aims of the STA 
Program is to continue to foster high-level 
national and internationally recognised 
research m the cenfral estabUshed fields of 
history and sociology of science and medicine. 
Associate Professor EveUeen Richards 
furthered her researches in the social history 
of evolutionary biology in 19th century 
BritaUi. While on study leave in 1990, she 
was appointed Visiting Scholar with the 
Wellcome History of Medicine Unit at 
Cambridge University, and pursued 
archival research with financial support 
from the WeUcome Trust. Her findings have 
facUitated the completion of a major study 
on the 'political anatomy of monsfrosities', 
and the drafting of the outline of a book on 
the social history of sexual selection. She 
was invited to speak at an international 
symposium, 'Rethinking Evolutionary 
Theory in the Nineteenth Century', 
organised by the Society for the History, 
Philosophy, and Sociology of Biology in 
Chicago, July, 1991. 
Associate Professor John Schuster continued 
his researches into the Scientific Revolution 
and 18th century science with the publica-
tion of an innovative revision of the 
traditional historical models of the origins of 
experimental scientific fields in the 18th 
century. His invited paper on the current 
state of historiographical debate about the 
Scientific Revolution was published in a 
major collection on the historiography of 
modern European science. He was invited to 
speak on this issue at the 1990 Conference of 
the American History of Science Society. His 
major work in 1990-91 is centered on a 
monograph concerning the genesis of 
Descartes' optics and mechanics; a first year 
text on the history, philosophy and poUtics 
of science; and the completion of a paper on 
the political/rhetorical function of Cartesian 
method for a major coUection on the topic to 
be pubUshed by Cambridge University 
Press. His work on scientific method 
discourse has been further recognised by an 
invitation to speak in November 1991 at the 
Folger Library Corfrerence on Science and 
Rhetoric fri Washington, DC. 
Project members also made significant 
confribufions to sociological studies of 
contemporary health and biotechnology and 
thefr poUcy impUcations. Ms Rebecca 
Albury pursued her researches into the new 
reproductive technologies and analyses of 
the abortion debate in Ausfralia, and 
contributed actively to a number of 
conferences and seminars. She also pro-
duced a number of influential reports and 
position papers on related issues for the 
National Bioethics Consultative Committee 
to which she was appointed in 1989. Ms 
Stephanie Short continued her analyses of 
the sociology of Australian nursing and 
medicine. Her co-authored book. Health 
Care and Public Policy, published last year 
by the Macmillan Press, Melbourne, 
received numerous positive reviews in 
Australian and international journals. 
Macmillan has given her and her co-authors 
a contract for another book. Nursing 
Sociology: An Australian Perspective. She also 
pursued her work on feminist reconstruc-
tions of Ausfralian health care. She pre-
sented an invited paper on her researches at 
the fourth International Conference on 
Women's Health at Massey University, New 
Zealand, in November 1990, and has two 
papers forthcoming. 
History and Socio-Politics of 
Technology 
These areas have been transformed in recent 
years, partly under the influence of the 
history and sociology of science. A major 
strategic aim of STA is to contribute to and 
help consolidate the links between the 
'science studies' and these 'technology 
studies' fields - at the level of theory and in 
empirical case study. Ian Hampson and 
Associate Professor John Schuster initiated a 
critical stiidy of theories of industrial and 
techno-economic 'paradigms' from the 
standpoint of the Kuhnian theory from 
which they derive and the poUcy promises 
they promote. 
Richard Badham presented three papers at 
international conferences and seminars, 
organised an AAHPSSS conference session, 
and authored one Working Paper for the 
STA series on the role of the sociologist of 
technologv' in shaping new and emergfrig 
technologies. 
In the history of technology area Mr Brian 
Rogers broadened his work on the historical 
archaeology of Australian technology with a 
series of publications on his recent field-
work, crudallv facUitated over the past two 
years by STA funding. 
Professor Stephen HiU's work on the history 
and sociology of technology and culture in 
AusfraUa crv stallised w ith the pubUcation of 
his widely reviewed and weU received book 
on The Tragedy of Technology and continues 
with .ARC funding. 
International Technology Policy 
and Analysis 
The focus of all four selected policy areas of 
the Program is explicitly international in 
orientation in three different senses: its 
members are cenfraUy located in debates in 
international science and technology studies 
journals on the policy relevance of the 
discipline and the role of the policy analysl 
it has been successful in gaining interna-
tional funding for its activities and organis-
ing international collaboration, and the 
Program is currently actively building upon 
these achievements; and research and policy 
analysis is focused on Australian experi-
ences in their comparative international 
context. 
Information Technology and New 
Organisational Forms 
Despite claims about the rapid speed of 
change in information technologies and 
their dramatic impact, the capability of 
organisations to take up and use these 
technologies effectively is surprisingly 
modest. Not only is there frequent failure to 
achieve expected productivity gains but the 
opportunities created for enriched work and 
greater individual and organisational 
creativity are often lost. In large part this is 
due to a lack of understanding of the human 
and organisational factors involved in 
shaping the character and use of new 
technologies and determining their impact. 
The STA Program is exploring both the new 
ways of thinking that must be developed in 
order to improve our understanding of these 
issues and the sfrategies that should be 
adopted to ensure that appropriate techno-
logical and organisation changes occur. 
The research areas of the Program fall into 
three categories: 
(i) Comparative Studies in Innovation and 
Organisation; 
(U) Implementation of Technology; and 
(iU) Systems Design. Some of the activities in 
these areas include: (i) membership of the 
European Comnussion Forecasting and 
Assessment of Science and Technology 
(FAST) Anthropocentric Systems Network; 
membership of the international CAPIRN 
research network on technology, work and 
production cultiires; and the editing of a 
special issue for the journal AI & Society on 
Technology, Work and Culhire; (ii) the 
pubUcation of two books on Information 
Technology and Organisation fri Australia 
and the editing of a special issue of the 
International Journal of Human Factors in 
Manufacturfrig on 'Systems, Networks and 
Configurations: Inside the Implementation 
Process'; and (Ui) collaboration with the 
Planning Technology Department of the 
West German Fraunhofer Institute for 
Production Systems and Design Technology 
on the design of knowledge-based schedul-
ing systems and the joint technical and 
organisational design of ceU-based manufac-
turing or production islands, and applica-
tion for funding for CSIRO/WoUongong 
collaboration on an international review of 
skill-enhancing decentralised production 
scheduling systems. 
Development of the theoretical core of the 
Program has been enhanced by the success 
of Program members in gaining four ARC 
grants and a West German von Humboldt 
Fellowship to pursue this work. 
Dr Richard Badham, Professor Stephen HUl 
and Professor Jim Falk have all been 
responsible for extending theoretical work 
on organisational culture and the social 
construction of information technology. This 
has involved an investigation of both 
generic technologies (such as computer-
aided design, flexible skill-based manufac-
turing systems and artificial intelligence) 
and sectoral or national conditions of 
information technology development and 
use (in particular in the insurance sector and 
in the Australian production culture). 
In addressing the need for an improved 
understanding and further information on 
these issues in the AustraUan contexl Stan 
Aungles has co-authored and edited two 
important Ausfralian texts on information 
technology and organisations. 
Dr Richard Badham has written a number of 
consultancy and research reports for both 
federal and state governments on appropri-
ate policies for promoting skiUs and 
organisational change appropriate for 
advanced manufacturing, and is currently 
involved in a number of action-orientated 
collaborative projects with the Departinent 
of Management (Dr Trevor Williams), the 
CSIRO (Division of Manufacturfrig Technol-
ogy) and a number of German and Euro-
pean organisations (Fraunhofer IPK; Science 
Cenfre Beriin, Institute of Work and 
Technology). This work is variously funded 
by the ARC, the von Humboldt Foundation, 
and the International Division of the 
Department of Indushy, Technology and 
Commerce (DTTEC). Further fijnding is 
being sought from CSIRO/ Wollongong 
coUaborative grants and the Advanced 
Manufachjring Technology Development 
fijnd of DITEC. Collaborative work with the 
CSIRO and Germany is being promoted 
through the participation of members of the 
program in advising on DITEC grants for 
industrial research and development (GIRD) 
and in the preparation of now accepted 
agreements between the Ausfralian and 
German Science and Technology Ministers 
on coUaborative funding for manufacturing 
software and organisation. 
Finally, for the automobUe market the search 
for new technologies and new markets is 
intense. Drs Pam Scott and Brian Martin 
carried out a wide range of interviews 
concerning the social impUcations of one 
major area of change, the automatic 
electronic identification of road vehicles, 
talking to people from the transport 
industry, fransport authorities, frade unions, 
envfronmental groups and civil liberties 
groups. In addition, they continued to 
obtain the latest material about the technol-
ogy through contacts around the world. 
Dr Scott whUe a member of the Program 
was funded to carry out an international 
study frip, interviewing a wide range of 
people in Norway, Sweden, Germany, 
Netherlands and England, exploring the 
social and poUcy dimensions of road 
transport informatics. This project takes up 
the cenfral theme of this section of the STA 
program in its focus on the social and 
poUtical forces shaping a newly emerging 
information technology, and considers how 
conditions for appropriate techno-organisa-
tional change can be achieved. 
Technological Change and Envi-
ronmental SustainabUity 
This research group, directed by Professor 
Jim Falk, Dr Stewart RusseU and Professor 
Barry Jones has obtained an initial seeding 
grant of $US40,000 for a prelUninary study 
of urban sustainabiUty from the US 
MacArthur Foundation. The researchers 
have been invited to apply for a larger grant 
in the 1992 MacArthur round. In addition, 
the group is negotiating with the Depart-
ment of Arts, Sporl Environmenl Tourism 
and Territories for further funding in the 
area of Greenhouse research and a further 
application has been submitted to the 
Australian Electricity Supply Industry 
Research Board for a substantial research 
project into the institutional structure of the 
electricity supply industry and the energy 
sector with relation to particular Green-
house issues. 
Professors Jim Falk and Ron Johnston, Dr 
Stewart RusseU, Dr Brian Martin, Mr Don 
Scott-Kemis and Dr Shantha Liyanage have 
continued thefr coUaborative study in the 
area of PoUcy Tools for Sustainable Develop-
ment. The intention of this study is to apply 
technology poUcy tools to the development 
of new envfronmentally sensitive technolo-
gies. One example of the appUcation of these 
tools is provided by the Assessment of the 
National Energy Resource Development and 
Demonsfration Council which has already 
been completed under the supervision of 
Professor Johnston. To this end, Uterature 
searches have been conducted into general 
debates on sustainable developmenl and on 
the more specUic areas of the implications of 
microelecfronic developments for energy-
consumption patterns and levels, the 
potential of microelecfronics for energy 
conservation, and confributions from within 
specific sectors (chemicals and mining) 
indicating stances towards ideas of sustain-
able development. 
Science and Technology Policy 
Dramatic changes in the world economy 
and the global environment are presenting 
major challenges for science and technology 
policy. As research and development (R&D) 
methodology becomes increasingly 
internationalised and innovative production 
forms and networks are established, new 
approaches are required to deal with the 
complex economic and social changes 
involved. Similarly, with environmental 
limits and econological issues now entering 
the policy agenda, the question of how to 
provide practical solutions to these global 
problems is a major challenge. 
In addressing these issues in the area of 
science and technology poUcy, the program 
is integrated with both the Cenfre for 
Research PoUcy and the Centre for Technol-
ogy and Social Change. The broad range of 
activities of both these cenfres are described 
in detail elsewhere. The function of the 
Program in these areas is to provide input 
into projects and to stimulate collaborative 
theoretical work on concepts and ap-
proaches that iifrorm poUcy analysis. Key 
activities include organisation of seminars 
and working groups addressing the issues 
of organisational culture and technological 
change, models of science and technology 
that underUe Australian science poUcy 
decisions, and the nature of national systems 
of innovation. 
In addition to these links, the Program is 
involved in the preparation of tools to assist 
technology policy makers and the analysis 
of the rise of 'new technology policy 
concepts' based on integrating social and 
envfronmental concerns into technology 
poUcy. The tools developed include the 
Technology Monitor, by Dr Stewart RusseU, 
which provides assistance to policy makers 
investigating the orgarusational and skUl 
impUcations of new technologies, and an 
Advanced Manufacturing Technologies 
Database established by Dr Richard Badham 
and Ian Hampson. A proposal for Stage 2 of 
Technology Monitor Ausfralia has been 
developed and much of the year was spent 
in pubUcising the projecl generating interest 
and pursuing funding. The prototype 
system has now been demonsfrated to 
Federal and State government officials and 
other interested parties at seminars in 
Wollongong and in four State capitals, as 
well as in WeUington and Christchurch, 
New Zealand. 
Discussions have been held with the New 
Zealand Department of Scientific and 
Industrial Research Social Science Unit with 
a view to either setting up a paraUel system 
or extending the current system to cover 
New Zealand. A feasibility study has been 
carried out under a confract to the DSIR, and 
the Department has obtained funding for 
the next stage of work to run in parallel with 
Stage 2 of TMA. This will involve a further 
confract and an agreement on subsequent 
collaboration. 
In the area of new technology policy 
concepts, members of the Program have 
pubUshed and contributed to public debate 
over 'post-Fordist' production systems in 
Australia (Ian Hampson and Richard 
Badham); collaborated with the Science 
Centre in Berlin in assessing the sfrength 
and significance of European work humani-
sation programs and joined the European 
Commission FAST network in promoting a 
policy context that facilitates the diffusion of 
skill-enhancing production systems (Richard 
Badham); and pubUshed two books that 
address the problems created for national 
sovereignty through the need to solve global 
problems such as the greenhouse effect and 
other environmental issues (Professor Jim 
Falk). Professor Falk has been working with 
Dr Joe Camilleri of La Trobe University on 
the second of the two books, exploring the 
changing value of the concept of national 
sovereignty, both as an interpretative and 
poUtical resource, in a world which is 
increasingly technologically, economically 
and culturaUy integrated, but is politicaUy 
fragmenting as the two blocs which have 
represented its cenfral shape over three 
decades sUde into decUne. They plan to 
pubUsh the book Beyond Sovereignty: The 
Future Shaping of World Politics in late 1991. 
BIOLOGICAL MACROMOLECULES 
Co-ordinator: Professor H M Garnett, tel. 21 3013 
Mrs Sophie Hatzl, in the Department of 
Biology, is working with cultures of the salt-
resistant alga, Dunaliella. This alga is 
cultured in salt lakes in Australia on a 
global scale, exceeding that of any other 
microrganism It is used for the production 
of the food-additive ^-carotene 
THIRTY staff and research students from the Departments of Biology and Chemistry are undertaking a number of complementary 
research projects focusing on the structure, 
function, synthesis and detection of 
biologically important macromolecules. 
Macromolecules and disease 
Mechanism of human cataract formation 
Studies investigating the role of the~e 
tryptophan metaboUte, 3-hydroxyanthranUic 
acid, in modifying proteins during senile 
cataract formation, have shown that lysine 
and tyrosine residues are readily modified, 
whUe the amino acid cysteUie is unreactive. 
To maintain intact human lens organ 
cultures, a laboratory has been established 
and the biosynthetic pathway of the 
lenticular fUter chemical 3-hydroxyky-
nurenine glucoside is being investigated 
using "C-tryptophan incorporation. 
Synthesis of this glucoside by chemical 
means is also a focus of activity. Research is 
also being undertaken, in collaboration with 
the University of London, on the identity of 
UV-absorbing lens filter chemicals from 
various species. 
Virus pathobiology - human cytomegalo-
virus 
Considerable effort is being expended to 
determine the nature of the cellular receptor 
for human cytomegalovirus (HCMV). This 
virus is a member of the Herpes group of 
viruses. It passes across the placenta, 
inducing foetal abnormalities and is found 
in lesions associated with myocarditis and 
atherosclerotic plaques. Infection of 
immunocompromised people, including 
organ transplant recipients and HIV infected 
persons, leads to severe and often fatal 
disease. 
The following questions are being ad-
dressed: Is the receptor molecule a glyco-
protein (sugar-containing protein)? 
Treatment of susceptible cells with two 
sugar-binding plant proteins (the lectins, 
wheat germ agglutirun and concanavaUn A) 
was found to inhibit virus infection. Further 
studies using fluorescent lectins and 
radioactively-labelled virus have revealed 
that neither lectin bound to the HCMV 
receptor. ConcanavaUn A sterically hinders 
virus interaction with the virus receptor on 
the cell, while wheat germ agglutinin 
molecules cross-link on the cell surface 
causing membrane stiffening, which 
prevents virus entry. Interestingly, both 
lectins were found to bind to immunolo-
gicaUy important glycoproteins on the outer 
surface of the virus. Does the Class I major 
histocompatibUity complex (MHC) act as the 
virus receptor? Infection of human cells in 
the presence and absence of B̂  micro-
globulin (B^m), the light chain component of 
MHC, confirm that the virus does require 
B^m interaction with the membrane-bound 
MHC heavy chain for entry into host cells. 
However, low-level infection in the absence 
of BjM supports the idea that a second 
receptor molecule is also involved. The role 
of B^m in virus binding and/or virus 
penefration is currenfly being investigated. 
It appears that the receptor for HCMV is a 
molecule found on the surface of many cell 
types as labelled virus specifically binds to 
all cell types so far tested including 
fibroblasts, monocytes and endothelial ceUs. 
Another study on HCMV pathogenesis has 
shown that not only does the virus bind to 
endothelial cells bu l under some culture 
conditions, the virus replicates in these cells 
and alters the ability of the cells to respond 
to GM-CSF. Further studies are being 
undertaken to determine the effect of 
HCMV on endothelial cell funcfion and the 
factors which influence virus replication in 
these cells. This virus passes across the 
placenta. Is this because it replicates in the 
cord vessels? 
An immuno-suppressive factor is induced 
by HCMV infection of monocytes. Studies 
suggest that this factor acts by repressing the 
expression of particular receptors on helper 
T cells, essential for T cell expansion in an 
immune response. Such a molecule could be 
an important immunomodulator of 
therapeutic benefit and further studies are 
being undertaken to determine whether it is 
the synthesis or expression of the receptor 
protein which is inhibited by the virus-
induced factor. 
Virus pathobiology-myxoma virus 
Myxoma is the causal agent of myxomatosis 
in rabbits. Virulence assays in rabbits 
suggest that there are several strains of this 
virus and it appears that the less-virulent 
sfrains tend to predominate in the wild. 
Little is known about the pathobiology of 
myxoma. Studies undertaken at Wollon-
gong suggest that the more virulent sfrains 
are in fact immunosuppressive, suppression 
of T lymphocyte responses being detected 
by in vitro challenge. Isolates of lower 
virulence do not suppress T cell funcfions. 
These studies have relevance to future 
strategies for biocontrol of rabbits. A 
number of other studies on the pathobiology 
of myxoma are being undertaken in 
collaboration with CSIRO Wildlife and 
Ecology. 
Fish immunology and diseases 
Research undertaken in collaboration with 
the NSW Department of Agriculture and 
Helen Garnett is Professor 
of Biology and Director of 
the Centre for Applied 
Biological Research. She is 
seen here with Associate 
Professor Ross Lilley, 
examining the salt-
resistant alga Dunaliella, 
which may hold the key to 
the development of crop 
plants with improved 
salinity resistance 
Fisheries has focused on the development of a 
detection system for infectious haemopoietic 
neaosis virus. An ELISA system has been 
developed and the efficacy of this procedure is 
currently being evaluated. Other studies have 
focused on the immunoglobulin response by 
goldfish to an antigen chaUenge. 
The results suggest thai confrary to popular 
dogma, there is more than one type of 
immunoglobiUin molectde in goldfish. Studies 
are under way to characterise these proteins. 
Macromolecules and environmen-
tal protein of organisms 
The activation of glycerol phosphate 
dehydrogenase by salt sfress 
This enzyme catalyses the first step of the 
pathway of glycerol synthesis. The mecha-
nism by which the glycerol content of 
Dunaliella is coupled to the salt concentra-
tion in the medium is the basis for the 
exfreme salt-tolerance of this alga. The 
activity of this enzyme increases (as 
evidenced by the greatly increased rate of 
glycerol synthesis) after the salt concentra-
tion of the medium is increased. Previous 
research in the laboratory had shown that 
the increased activity is not due to changes 
in concentrations of substrates or energy-
Unked molecules such as ATP. 
Direct measurements of the activity of 
glycerol P dehydrogenase were made by 
rapid exfraction and assay from cell cultures 
before and after salt stress. It was found that 
salt stress does not result in substantial 
changes in the activity of extracted glycerol 
P dehydrogenase. At high salt concentra-
tions (when glycerol synthesis is rapid), the 
basic kinetic properties of this enzyme, 
determined in a chloroplast extract from the 
alga are not changed in any way that would 
increase the rate of glycerol synthesis. These 
findings rule out regulation of glycerol level 
by mechanisms involving stable covalent 
modification of this enzyme. 
The activity of glycerol P dehydrogenase is 
very strongly inhibited by physiological 
concentrations of the energy-linked 
metabolite, ATP. A protein factor from 
Dunaliella that aUeviates this inhibition of the 
enzyme has been identified and character-
ised in relatively crude extracts. Work is 
now in progress to purify both this factor 
and glycerol P dehydrogenase. A purifica-
tion procedure based on anion-exchange 
FPLC for the labile glycerol P dehydro-
genase has yielded preparations close to 
homogeneity with specific activity much 
higher than previously reported. Further 
stijdies of the interaction of the protein 
factor with this enzyme are Ui progress to 
determine whether the factor has a role in 
the regulation of cellular glycerol level. 
Protective proteins in insects 
Proteins synthesised in the cuticle and 
cocoon of insects are modified to provide a 
hardened protective exoskeleton. Such 
modified proteins have potentially useful 
properties and hence research is being 
undertaken to ascertain how the modifica-
tions occur. The cocoon proteins of the silk 
moth, Samia cynthia, have been isolated and 
hydrolysed. From this a covalent adduct 
between 3-hydroxyanthranilic acid and 
tyrosine has been isolated. Independent 
chemical synthesis has also been used to 
produce this covalent adduct and its 
structure determined. 
This is the first example of the modification 
of a protein involving tyrosine radicals. 
Related model studies have been under-
taken to determine the reactions of naturally 
occuring 4-substituted catechols, which are 
found in insects, with lysine residues of 
protefris under oxidizing conditions. These 
studies have led to the hypothesis that there 
is a common structural cross-link in insect 
cuticular proteins, although different species 
of insects have unique catechols for 
sclerotization. 
BIOACTIVE MOLECULES 
Co-ordinator: Professor L Kane-Maguire, tel. 21 3509 
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HE Bioactive Molecules Research 
Program brings together 
overlapping research interests 
of nine academic staff from the 
Departments of Chemisfry and Biology in 
the area of synthesis, characterisation and 
testing of biologically and pharmaco-
logically active molecules. Central to much 
of this work is the elucidation at the 
molecular level of the basis of the physi-
ological action of such molecules, and the 
details of their metabolism. 
The amino acid analyser is used to determine the composi-
tion of peptides and proteins which are believed to play a 
role in eye cataract formation. The researcher, whose special 
field of research this is, is Dr Roger Truscott 
The Program was strengthened during the 
year by the addition of two new academic 
staff: Dr Margaret SheU and Dr William 
Price. Dr Shell's expertise in the mass 
spectrometry of biomolecules, and the 
development of an elecfrospray mass 
spectrometry facility, will greatly enhance 
the researchers' capacity to characterise and 
quantify biochemicals and environmentally-
sensitive chemicals. Dr Price has introduced 
a further commercially significant aspect to 
the Program - studies of the extraction of 
active chemicals from foodstuffs, for 
example, caffeine and catechins from tea. 
dition to the academic staff mentioned 
t; there are now 26 other research 
personnel from Chemistry and Biology 
dfrectly involved with the Program, 
including 12 PhD students, giving an overaU 
group of 35 researchers. The Program 
during the year was successful in attracting 
$438,000 in external research fimdmg, 
including $279,000 from the Ausfralian 
Research Council and $71,000 from industiy. 
A major event was the installation of the 
new state-of-the-arl high-field 400 MHz 
nuclear magnetic resonance spectrometer, 
which was officially opened by the Chancel-
lor, the Hon R M Hope, in November. This 
instrument has already had a major Unpact 
on the Program and the related Macromol-
ecules Program, as it has 
markedly enhanced the 
researchers' abUity to 
elucidate the sfructiire of 
bioactive molecules, 
including quite large 
biochemicals. 
Developments in some of the 
major areas of the Program 




molecules have two mirror-
image forms which are non-
superimposable (in the same 
way as our right and left 
hands). These two mirror 
forms frequently have 
different biological effects. In 
the cases of drugs, frequently 
only one mirror form has the 
desired biological activity, 
while the other is either 
inactive or toxic, as, for 
example, the morning 
sickness drug thaUdomide. 
In order to avoid such 
medical problems the 
research group - Professor Leon Kane-
Maguire and Dr Stephen Pyne in the 
Department of Chemistry - are exploring 
novel means of producing such drugs in 
only the one desired mirror form. For 
example, using chiral sulphur reagents, a 
highly selective synthesis of chiral alkaloids, 
which are active central nervous system 
reagents, has been developed. 
In a project supported by Johnston & 
Johnston, extensive progress has also been 
made towards the asymmetric synthesis of 
the drug Perindopril, which is used to lower 
high blood pressure. 
In another approach, cheap organometalic 
chromium reagents have been found to 
provide a novel and highly selective route to 
chfral amines (drug precursors) in only one 
mirror form. 
Bioactive metabolites from marine 
organisms and plants 
Marine and plant organisms have provided 
a wide range of novel biologically and 
pharmacologically active chemicals. Several 
related and complementary research 
projects investigating bioactive metabolites 
from such sources of significance to the 
agriculhiral industry, are being carried out 
in the Departments of Biology and Chemishy. 
A group led by Professor Helen Garnett in 
Biology, using chromatographic techniques, 
has demonstrated that citrus with dieback 
disease accumulates gentisic acid, which can 
be readily detected. The accumulation of this 
metabolite is also found in citrus with 
greening disease, providing additional 
evidence that dieback and greening are 
related. 
Further proof supporting the relationship 
between the two diseases Ues in the 
simUarities in the bacteria isolated from 
citrus with the two diseases. The protein 
profiles of the bacteria are virtually identical 
and antisera against the major immunogenic 
protein reacts with a common protein in all 
the isolates. No other plant pathogenic 
bacteria react with this sera. The gentisic 
acid detection system and the serological 
procedures are now being tested in 
Australia and Asia for their efficacy as rapid 
field detection systems. 
Associate Professor Ross Lilley in Biology 
has also made significant progress in a 
project aimed at the aquaculture of species 
of the marine organism Dunaliella to 
produce commercial biochemicals. These 
species, which grow in high salt environ-
ments, contain sfrong concenfrations of 
glycerol and accumulate large amounts of b-
carotene, a precursor of Vitamin A. Several 
such cultures have now been characterised 
by their morphology and ceU size. Studies 
are well advanced on elucidating the 
conditions (salt level light intensity, carbon 
dioxide and supply) confrolUng the 
production of glycerol and b-carotene. 
Dr Roger Truscott's group in Chemistry is 
also investigating the isolation, characterisa-
tion and analysis of a range of plant 
metabolites. As part of an Australian 
Development Aid Abroad (ADAB)-
sponsored project, a number of new 
bioIogicaUy-active alkaloids have been 
isolated from FUipino rainforest species such 
as Ophiorrhiza acuminata, Pandanus amar-
yllifolius and Talauma gitingentis. Studies are 
continuing on developing more efficient 
methods for the analysis of glucosinolate 
(GSL) toxins and associated enzymes m rape 
seed, an important crop worldwide . An 
improved version of the TRU BLU GLU 
meter for GSL quantification is 
being manufactured and several 
overseas orders are being met. In 
a separate developmenl a new 
rapid enzymic method for the 




Associate Professor John Ellis' 
research group in Chemisfry has 
made signUicant advances in 
several projects related to 
respirable toxins. The recenfly 
developed sampler for the 
analysis of potentially carcino-
genic polycycUc aromatic 
hydrocarbon emissions from 
coke ovens has been thoroughly 
evaluated at the BHP ovens. Port 
Kembla. The device has also 
been employed successfully to 
collect fumes from the coke 
ovens at Whyalla and from the 
pot room of an aluminium 
smelter. It is planned in the near 
future to use the sampler to 
coUect cigarette smoke, to 
evaluate passive smoking. 
The collaborative project with 
CSIRO on the development of a 
reliable method for the estima-
tion of geosmin and methyliso-
borneol, the main algal meta-
bolites responsible for musty 
odours and toxicity in drinking 
water, is nearing fruition. Deuterium-
labelled standards have been developed 
which can be added at the time of sampling 
a water body. These conveniently compen-
sate for losses due to biodegradation during 
storage, which is a major difficulty with 
previous procedures. CSIRO is preparing to 
There are in all ten academics involved in this research program. Of those, five of them and a research 
assistant are seen here at the new high-field nuclear magnetic resonance spectrometer. From left, they are 
Associate Professor fohn Ellis, Ms Dorothy David (the research assistant), Dr Roger Truscott, Dr 
Margaret Shell, Professor Leon Kane-Maguire (program co-ordinator) and Dr Stephen Pyne. Under 
scrutiny at the right are models of the chemicals whose structures are being determined 
market the labelled standards for use by 
water quality laboratories worldwide. 
Proceeds are to be divided between CSIRO 
and the University. 
Of major assistance to these and other 
projects will be the combined capillary 
electrophoresis and elecfrospray mass 
The hands shown are mirror 
images of one another and are 
not superimposable. In the 
same way, the two amino acid 
molecules are mirror images 
which are not superimposable 
spectrometry facility being developed by Dr 
Margaret SheU in Chemistry. An initial 
project is under way employing this very 
recent technique for the investigation of 
humic acid substances in soils. It will also 
have wide and sensitive future application 
for the separation of mixtures of different 
trace metal species in environmental 
samples, and for determining trace metal 
speciation in the components. 
Extraction of active chemicals 
from foodstuffs 
Dr William Price, also in Chemistry, has 
brought a new dimension to the Program 
with his detailed studies of the extraction of 
active chemicals from foodstuffs and 
physical studies of their properties. Green 
tea catechins have recently been identified 
as possible anti-cancer agents. His group is 
investigating the kinetics of the extraction of 
such catechins from tea, and has now 
developed an improved method of separa-
tion and purification of the four predomi-
nant catechins present. Future studies will 
investigate the potential commercialisation 
of this process. 
SOCIAL AND PSYCHOLOGICAL HEALTH 
lessor G D Calvert, tel. 21 3462, and Associate Professor L L Viney, tel. 21 3693 
Associate Professor Linda Viney 
T
HE Social and Psychological Health 
Research Program is based on 
the assumption that social and 
psychological factors are 
important in the achievement and mainte-
nance of good health and therefore in the 
development of poor health. Disease 
prevention, then, must consider these factors 
as must health promotion. 
The major goals of this group of researchers, 
who range across a variety of disciplines, 
have been agreed by them to be as follow. 
a. To provide basic descriptive information 
about health problems. 
b. To examine the social and psychological 
processes underlying these problems. 
c. To evaluate current health services and 
to develop new services. 
d. To monitor the equity of health service 
delivery (for example, by age, sex, ethnic 
and socio-economic group and sexual 
preferences). 
e. To analyse and promote health-care 
policies mindful of these issues. 
f. To analyse and support health-
promotion policies mindful of these 
issues. 
Because of the interdisciplinary nature of 
this work, research relevant to these goals is 
reported over a very wide range of journals 
beyond the range of our library. One simple 
but useful objective now achieved is a file of 




AIDS counselling and public health, as weU 
as applying the social sciences to health care 
and promotion. 
Terminal-care services 
Much of our most recent funding has been 
to examine health-care services for people 
who are dying, at the BulU Palliative Care 
Unit and the Sacred Heart Hospice, Sydney. 
Grants from the NSW Cancer Council and 
the Commonwealth Department of 
Community Services and Health, to 
Professor Christine Ewan, Associate 
Professor Linda Viney, Dr Beverly Walker, 
Dr Nigel Mackay, Dr Saroja Srinivasan, Ms 
Tineke Robinson and Dr Jan Pincombe have 
facilitated study of the quality of life and 
support systems. The group is dealing not 
only with patients but also their relatives 
and the staff who work with them. Another 
grant from the Department has enabled 
Professor Sandra Speedy, Ms Pincombe, Mr 
F Yuen and Ms Barbara Tooth to analyse in 
more detail the responses of health-care 
workers, both voluntary and involuntary, to 
their roles. Associate Professor Viney has 
also published an account of the psychology 
of dying to be tested here. 
Counselling psychological 
reactions to AIDS 
Associate Professor Viney and Dr Beverly 
Walker are currently writing up this 
NHMRC-CARG-funded research in which 
they have developed and evaluated a 
Stephanie Short, social policy expert on the 
Independent Panel to review the National 
Better Health Program 
Professor Christine Ewan 
variety of counselling programs for people 
affected by AIDS. This included those who 
are seropositive, as well as those who have 
been diagnosed with AIDS, and their 
relatives and friends, as well as their non-
professional care-givers. Viney and Walker 
have published accounts of the pattern of 
psychological reaction to AIDS they have 
identified through measurement and some 
of the stories they have constructed to make 
sense of their experience through analyses of 
their interview responses. They have also 
pubUshed counselling programs for various 
groups, and the reactions of communities 
affected by AIDS to the multiple AIDS-
related deaths. Associate Professor Viney 
has been invited to provide the chapter on 
'The psychology of AIDS' for an Ausfralian 
book on the social sciences and AIDS, to be 
pubUshed by Prentice-Hall. The two 
researchers are now writing the evaluation 
of the effects of these Programs, which had 
to wait until they could follow up over an 
appropriate period the functioning of people 
who had the programs and compare it with 
those who did not. Two graduate research 
students, Ms Lynne Bousfield and Mr 
Gerard Allan, have also received CARG 
scholarships so that they can work with the 
Program researchers. 
Public health 
This has also been a productive area for 
research funding, with Professor Ewan and 
Professor Denis Calvert working on the 
implications for health of Greenhouse and 
ozone-layer depletion (supported by 
NH&MRC Public Health Committee) and of 
long-term cUmatic changes (supported by 
At the Cancer Care Centre in Wollongong Hospital: at the left is Professor Dennis Calvert; with him in this 
picture are Mr Graeme Kerridge, Mr Nelson Piyaratna, Dr Rod McMahon and Dr David Warner 
the NHMRC). They have so far produced a 
two-volume report in the second area -
already published by the NHMRC, and 
which will be invaluable to the planning 
both of future health services in Australia 
and future health-promotion strategies. 
Their approach to pubUc health relates it to a 
wide range of issues (from job satisfaction to 
social isolation). 
Better nufrition also leads to better health. 
This is the basis for other work in public 
health carried out by Professor Calverl Ms 
Heather Yeatman and Ms Linda Tapsell 
Health promotion programs based on this 
assumption may have a wide focus or be 
specific. Two examples of specific programs 
are, primarily for men, the lowering of blood 
cholesterol levels in order to reduce the 
number of premature heart attacks, and, 
primarily for women, the prevention of 
osteoporosis or bone deterioration in later 
life by calcium supplements and exercise. 
Some stijdies concern health-service 
delivery, which, if it is to be funded 
economicaUy, should be accurately meas-
ured. Ms Kathy Eagar, Dr Lyn Lee, Dr 
Rohan Jayasurija, together with colleagues 
(Dr Stephen Little, Department of Business 
Systems, and colleagues in the lUawarra 
Area Health Service) have a number of 
grants from Commonwealth and State 
sources including a very large grant from 
the National Case-Mix Program to help 
them define consumption of health services; 
these include case-mix studies (development 
of diagnosis-related groups in people 
admitted to hospital resource utilisation 
groups for some people receiving care for 
chronic conditions) and development of 
methods for evaluating the impact of 
information systems on community health 
services. 
Other applications of the social 
sciences in health 
There are many other ways in which the 
program is applying its collective knowl-
edge and skiUs as social scientists to 
promote good health. Ms Stephanie Short 
and Professor Speedy have secured a 
contract with Macmillan (AustraUan) to 
write a sociology text for Australian nurses. 
Associate Professor Viney has a simUar 
contract with Wiley (UK) to write a text on 
personal construct therapy with the elderly 
for the psychiatrists, psychologists and 
nurses who work with them. Ms Tooth is 
examining how health professionals 
perceive the psychiatric patients with whom 
they work, whether their perceptions are 
developed during trainfrig and how they 
may be altered to prevent professional 
burnout. Dr Mackay has been funded by the 
Commonwealth Department of Education 
and Training to develop better fraining for 
psychologists to work effectively with ethnic 
groups who are currently deprived of their 
services. Dr Peter Smith is conducting a 
study of the psycho-social effects of changes 
in the length of shift-work periods on the 
Queensland open-cut coal fields; working 
with him is Lee di Milia, supported by an 
ARC (Industry) Postgraduate Award. 
Contribution to national health 
policy 
It is pleasing to be able to conclude this 
report with the highlights of the contribu-
tion of members of this group to national 
poUcy on health. Associate Professor Viney 
has just completed a six-year term on the 
NHMRC Medical Research Committee and 
a three-year term on thefr Public Health 
Committee.Professor Ewan is just starting a 
three-year term on this body, while Ms Short 
is on the NHMRC Public Health Research 
and Development Committee. 
Ms Short has also been appointed as the 
social poUcy expert on the Independent 
Expert Panel to review the National Better 
Health Program. 
EXERCISE AND STRESS 
Co-ordinator: Or P Milburn, tel. 21 3496 
Impedence cardiography in progress. Powering the pedals is Graeme Maw, a PhD candidate and trained athlete; during the exercise a current 
is being passed through his thorax and changes in cardiac function are being recorded by computer and by Dr Stephen Boutcher on the right 
of the picture. This laboratory is set up to record non-invasive measures in heart function 
THE EXERCISE and Stress Research Program has reached a transition stage brought about by a change in personnel within 
the Department of Human Movement 
Science and the completion of sev eral major 
projects. All new and continuing research 
projects remain consistent with the general 
aim of investigating the human body's 
response to env ironmental, mechanical and 
psychological stress. The emphasis however 
has changed slightly to incorporate a general 
theme of examining adaptations of the 
elderly in terms of altered physiological and 
structural function, gait and activity levels, 
with a view to preventing injury. 
The profile of the Program has been 
enhanced with the appointment of three 
staff: Professor Tony Parker (1990: func-
tional anatomy), Dr Stephen Boutcher (1991: 
exercise and cardiovascular function) and 
Dr \igel Tavior (1991: env ironmental and 
barophvsiologv), along w ith Dr Lynette Lee 
(Director of Rehabilitation and Geriatrics at 
Port Kembla Hospital) as a Teaching FeUow 
in the Department of Human Movement 
Science. 
Development of facilities for research into 
human structure and funcfion continued 
with the purchase of a metabolic cart for 
real-time recording of respiratory and 
cardiovascular function, a video-based 3-D 
motion analysis system, and the approval to 
develop cadaver facilities for research into 
the structural and functional behaviour of 
human tissue. 
Continuing interaction with the Occupa-
tional Health and Safety staft at BHP Port 
Kembla has identified several areas of 
research into worker safety that can be 
conducted under simulated conditions at the 
University. In addition, several collaborative 
research projects with the staff at the 
RehabiUtation and Geriafries Unit at Port 
Kembla Hospital also fit under the umbrella 
of the Exercise and Sfress research Program. 
Environmental stress 
A program of research, arising from earlier 
contacts with steel fridustiy officials, that 
examines human funcfion under extremes of 
environmental stress has been initiated by 
Drs Mark Brown and .Nigel Taylor. The 
capacity of some workers to endure 
prolonged exposure to heat in environments 
such as the casting floor at a steel works or 
around coke ovens will be investigated in a 
simulated work environment. Of particular 
interest is the effect on work performance of 
workers' preference for taking rest periods 
in a hot environment rather than cooling off 
in air-conditioned areas. To facUitate this 
research, it is proposed to develop a three-
dimensional thermal profile of selected hot 
environments as a means of idenfifying safer 
working conditions. In addition, Dr Taylor 
is conducting research in conjunction with 
Dr Stephen Boutcher into the influence of 
environmental conditions upon workers' 
perception of efforl psychological changes 
and work efficiency. Funding has also been 
sought for research into whether ageing 
impairs the thermoregulatory response 
mechanisms of the elderly. 
Exercise and load stress 
In conjunction with Mechanical Engineer-
ing, two projects are well established on 
deffriing the behaviour of human stinctures 
under load. A static finite-element model of 
the human knee joint that can accommodate 
for structural deficiencies (for example, 
damage to the cruciate Ugament) has been 
developed by Ms Julie Steele and Drs 
Animesh Basu and Peter Milburn. The 
model can predict internal sfresses within 
the knee joint more accurately than existing 
dynamical models based on cadaver 
mformation. This model will be enhanced 
with information provided by an ulfrasonic 
scanning technique developed by Dr Elias 
Siores (Mechanical Engineering) in conjunc-
tion with staff in Human Movement Science. 
Changes in the geometry of the knee joint as 
a function of motion and load can now be 
'inpul into the predictive model the more 
reaUstically to simulate stresses under 
dynamic conditions. Dr Nigel Taylor has 
developed a three-dimensional means of 
modelUng muscle function capacity, under 
dynamic states, that has previously been 
used to study muscle dynamics in ageing 
people and those suffering osteoporosis. 
This model has the potential of being 
incorporated into the dynamical model of 
the human knee joint. 
Research is continuing into the safety 
aspects of rugby union scrummaging with a 
project funded by the Australian Sports 
Commission to match strength, skiU and 
maturational factors of adolescent front-row 
players. Professor Parker and Dr Peter 
MUburn plan to develop a simple morpho-
logical and performance test to facilitate 
player selection in an effort to reduce the 
risk of serious spinal injury among this 
highly vulnerable popiUation. 
A program of research into a second 
population at risk of injury has been 
initiated by Professor Parker and Dr Lynette 
Lee. They are investigating the neuro-
muscular mechanisms associated with 
locomotor changes in the elderly. This study 
wUl provide a basis for defining gait 
dysfunction and have implications for 
prevention of falls and for various clinical 
interventions. 
Exercise and rehabilitation 
Two areas of research come under the 
umbrella of rehabilitation: the ability to cope 
with emotional sfress, and the effect of 
aerobic exercise on vagal responses in the 
elderly. In the first area, Drs Mark Anshel 
and Mark Brown, in conjunction with Dr 
David Brown (Psychology), tested the COPE 
model in helping people deal with acute 
verbally-induced abuse. Subjects using the 
model produced superior motor perform-
ance and reduced muscular tension 
compared to subjects who engaged in 
relaxation techniques or a placebo group. It 
is proposed that these coping strategies woU 
lead to developing a stress-management 
fraining program for poUce cadets. In order to 
develop this program, Dr Anshel and 
Associate Professor Ross Harris (PubUc Health 
and Nutrition) aim to identify both the sources 
of acute and chronic sfress and the coping 
styles and techniques currentiy employed by 
New South Wales poHce officers. 
In research funded by the AustraUa Sports 
Commission, Dr Mark Anshel and Dr 
Graham Ward have investigated the effect 
of differing exercise programs on the abUity 
to tolerate pain. Preliminary findings have 
indicated that improved aerobic fitness in 
previously unfit males significantly 
improved thefr pain tolerance whereas 
strength training and a non-training control 
group did not. 
Cardiovascular sfress will be investigated in 
a project undertaken by Dr Stephen 
Boutcher in which the effect of regular 
aerobic training on vagal responses will be 
examined during rest and during exposure 
to physical and physiological stressors. 
Normal vagal activity has been implicated 
with positive cardiovasciUar health and has 
been shown to decline with age. Thus 
aerobic exercise may prevent the vagal 
decay which accompanies the ageing 
process and also offset the increased heart 
risk experienced by the elderly. 






Co-ordinators: Associate Professor R J Whelan, tel. 213442, and Associate Professor A J Hulbert, tel. 213437 
Balmoral Bushfire Brigade is co-operating with Mr Ian Tate (MSc candidate, in 
overalls) and Associate Professor Rob Whelan in a study of the effects of a season of 
burning on plant regeneration 
THE AUSTRALIAN Flora and Fauna Program involves eight members with a range of research interests including 
physiology, genetics, marine and terrestrial 
ecology and environmental management. 
As well as studies specifically on the ecology 
of Ausfralian plants and animals, the 
research also uses the Ausfralian biota in 
work on evolutionary questions of interna-
tional interest. 
The Program has had an active year. Some of 
the research activities are summarised here; 
The Program has built up a range of 
facilities for field-based research, including a 
4 WD vehicle and a boat for marine research, 
and a caravan fitted out as a laboratory 
others are recorded in previous Research 
Reports. 
Three members spent study leave at overseas 
institutions: C)r David Ayre at the University of 
CaUfomia (Davis) and Dr Jim CampbeU at UC 
Berkeley; and Ms Toni O'NeUl at the Univer-
sity CoUege of Swansea. Various staff 
members and research students presented 
seminars at national and international 
conferences in AusfraUa, the USA and Canada. 
There were several international visitors to 
the Program during the year. Dr Ken 
Sebens, marine biologist and Director of the 
North Eastern University Marine Labora-
tory, visited in March 1991. Two German 
research students spent nine weeks in the 
Program, researching the ultrasfructure of 
flowers of the family Proteaceae. Associate 
Professor Zeng Liangzhong, from the Fujian 
College of Foresfry, China, has been 
working with Associate Professor Rob 
Whelan on the role of soils in regeneration 
of native plants in disturbed land. 
Postgraduate research 
There are currently 20 PhD, Masters and 
Honours research students associated with 
the Program. During the year. Sue Carthew 
completed a PhD thesis on the pollination 
ecology and genetics of Banksia spinulosa. 
The Program attracted several new PhD and 
Masters students during the year. Miles 
Hoskin (from Plymouth, UK) is working 
with Dr Andy Davis on chemical defences of 
south-eastern marine invertebrates. Debbie 
Andrew and Ian Tait are working with 
Associate Professor Rob Whelan, Debbie on 
the distribution and conservation status of 
the spotted-tailed quoU in the lUawarra and 
Dr Andy Davis is studying the potential of chemicals occurring naturally in marine 
vertebrae to inhibit settling of fouling organisms 
rMfftlMyk*^ 
Left: Anemones can 
fightl David Ayre is 
studying the aggressive 
response in anemones, 
illustrated by inflation, 
just below the tentacles, 





Professors Tony Hulbert 
and Rob Whelan take the 
measure of a harmless 
member of the Australia 
fauna common in lUawarra 
escarpment gullies—the 
diamond python 
Ian on the effects of bushfires in different 
seasons on populations of native plants. 
John Marthick has embarked on a project 
with Toni O'Neill, using landsat imagery to 
assess the habitat of the threatened Ground 
Parrot in the lUawarra. 
Research students associated with the 
Program have achieved outstanding success 
in attracting research grants and other 
awards: Linnean Society grants to Sue 
Schibeci, Alison Hunt and Siegy Krauss; 
Genetic Society of Ausfralia's Smith-White 
Travel Award and a Murray-DarUng Cenfre 
research grant to Jennie ChapUn; Ecological 
Society of Australia Student travel grants to 
AUson Hunt and Siegy Krauss; Victorian 
Institute of Marine Science award to Alison 
Hunl AustraUan National Parks and 
Wildlife Service and Royal Zoological 
Society (NSW) grants to Debbie Andrew; 
Water Board research support to Debbie 
Andrew and Stan BeUgard; and NP&WS 
(NSW) support to John Marthick. 
Siegy Krauss was awarded the prestigious 
Linnean Macleay Fellowship to help support 
his PhD research on the taxonomy and 
ecological genetics of a highly variable 
Persoonia (geebung) species. 
Reports on projects 
Aggression in anemones 
Dr Ayre spent a six-month sabbatical at the 
University of California (Davis), hosted by 
Professor Rick Grosberg (Center for 
Population Biology). They studied inter-
clonal variation in the aggression of sea 
anemones. Anemones defend space against 
clones or newly setfling recruits. Aggressive 
interactions can be modified through 
repeated encounters with non-clonemates. 
These modifications appear analogous to the 
development of immune memory and 
tolerance. This work will now be extended 
to investigate the role of aggression in 
determining how new clones are able to 
invade space in anemone populations. 
Remote sensing of plant nutrient status 
Toni O'Neill's work has centred on the 
assessment of vegetation by the analysis of 
remotely sensed data (eg, satellite imagery). 
During the first half of 1991, Toni was 
involved in a study using the NASA 
airborne spectroradiometer (AVIRIS) to 
detect pollution-damaged forests in Europe. 
NASA will be bringing the aircraft carrying 
this equipment to Australia later in 1991. 
Toni has established a collaborative project, 
with CSIRO Division of Exploration 
Geoscience, to use this technology to study 
soil degradation in western Queensland. 
Endangered orchids 
In association with Dr Ros Muston (Muston 
& Associates, Environmental Consultants), 
Program researchers have been studying the 
population dynamics and polUnation of an 
endangered orchid species, the lUawarra 
Greenhood Orchid, Pterostylis gibbosa. 
Research has revealed that the small 
remaining populations appear to be 
producing recruits and that the larger 
orchids are setting seed successfuUy. 
Collaborative work with Macquarie 
University has shown that the two popula-
tions studied are predominantly out-
breeding and that clumps of small plants are 
not clones but the products of sexual 
reproduction. Future research will attempt 
to identify the pollinators of this species and 
their role in successful reproduction. 
Natural anti-fouling compounds 
Marine fouUng, the adhesion of marine 
invertebrates and algae to underwater 
structures such as the hulls of ships, is a 
significant economic problem. Anti-fouling 
paints are effective, but contain triorganotin 
compounds and are frequentiy toxic to non-
target species. Dr Andy Davis is investigat-
ing natural antifouling compounds in 
marine invertebrates. The aims are to survey 
the degree to which marine invertebrates of 
the south-coast region are encrusted by 
fouling organisms and to test whether 
extracts of these animals deter the setflement 
of fouling organisms. The study will help 
understand the significance of antifouling 
defences to the structure and dynamics of 
communities of marine invertebrates. A 
potential spin-off is the development of 
environmentally benign anti-fouling paints. 
Energy metabolism of Australian reptiles 
In 1990 Dr Martin Brand (Cambridge) 
visited the Program to work with Associate 
Professor Tony Hulberl studying the 
evolution of energy metabolism in verte-
brates. By comparing their results for 
Australian reptiles with what is already 
known for mammals, this coUaborative 
study showed that the high energy require-
ment of warm-blooded animals is largely 
due to the fact that mitochondria have 
become less efficient during the evolution of 
mammals. Mitochondria, found in aU cells, 
are ultimately responsible for the consump-
tion of oxygen and the production of 
metabolic energy. The inefficiency of 
mammaUan mitochondria appears to be 
related to the high content of polyunsatu-
rated fats in their membranes and the net 
result of the inefficiency is the production of 
internal heat. 
ADVANCED MATERIALS AND SURFACE ENGINEERINq_ 
Co-ordinator: Associate Professor Druce Dunne, tel. 21 3014 
R
ESEARCH projects being conducted 
within this Program are 
concerned with the develop-
^ ment of advanced materials and 
advanced materials processing methods. 
Materials projects cover glassy metals, 
metal-matrix composites, ceramic-coated 
steels, zinc-alloy coated steels, shape-
memory alloys, advanced ceramics, 
precipitation-hardened microalloyed steels, 
surface-hardened tool steels and toughened 
polymers. Processes being researched 
include melt spinning, adhesive bonding, 
surface modification, surface coating and 
microwave sintering. 
Researchers are Professor Plumbridge; 
Associate Professors Dunne, Kennon and 
Delamore; Drs Chandra, Samandi and 
Spinks; and Mrs Sharon Nightingale. The 
two research projects highUghted in this report 
are being supervised by Sharon Nightingale 
and Dr Geoffrey Spinks, who respectively 
specialise in ceramics and polymers. 
Microwave sintering of advanced 
ceramics (S Nightingale) 
Advanced ceramic materials, such as 
partially stabilised zirconia, siUcon carbide 
and silicon nitride, have great potential as 
substitutes for traditional materials in many 
engineering applications. Their hardness 
and resistance to heat and corrosion make 
them attractive for applications such as 
cutting tools, wear-resistant parts and 
engine components. World demand for such 
products is growing quickly. About S6 billion 
was spent on advanced ceramics products 
world-wide in 1989 and the market is expected 
to reach a value of $17 billion in 1995. 
A number of problems have restricted the 
use of advanced ceramics by engineers. Two 
of the major obstacles are: 
• difficulties in producing products of 
reliable and consistent quality 
• the high cost of manufacture . 
Advanced ceramics have so far been 
produced by techniques involving high-
temperature sintering for lengthy periods in 
conventional furnaces, or hot pressing using 
high temperatures and high pressures. 
These processes require expensive capital 
equipmenl use large amounts of energy, 
and are capable only of relatively low 
production rates. For these reasons, interest 
has been growing in alternatives to these 
sintering processes. One of the most 
promising alternatives is the use of micro-
waves to sinter ceramic compacts. 
Microwave sintering has many attractive 
features, including: 
(i) a more uniform distribution of heat 
because it is generated within the 
material rather than being conducted 
from the surface to the interior; 
(ii) rapid heating in only a few minutes to 
temperatures greater than 1700 
degrees C; and 
(Ui) the lower energy requirements and 
cost of microwave equipment 
compared with those of conventional 
sintering processes. 
On the right is Program co-ordinator Associate Professor Druce Dunne. With him are Mrs 
Sharon Nighthigale, whose special area of research is with ceramics, and Dr Geoffrey Spinks, 
who is working with polymers. 
On the basis of these feahjres, microwave 
sintering has the potential of higher 
production rates and lower energy require-
ments than conventional processes.There is 
in addition evidence thai because of the 
smaller grain sizes resulting from the short 
sintering cycle, the mechanical properties of 
the microwave-sintered ceramics may be 
superior to those which have been conven-
tionally sintered (figure 1). 
Research is being carried out with the aim of 
developing a simple and inexpensive 
microwave sintering process for advanced 
engineering ceramics. A technique has 
already been developed which permits the 
rapid sintering of small zirconia compacts to 
nearly 100 per cent of theoretical density. 
Two of the major problems associated with 
microwave sintering of ceramics - lack of 
microwave receptivity at low temperatures, 
and uncontrolled temperature increase at 
high temperature - have been overcome. 
Detailed assessment of the sintered ceramics 
is now under way, by means of mechanical 
property and microstructural evaluation. 
This information will be used to 'fine-tune' 
the microwave sintering process, and to 
assess its commercial potential. The project 
is now being widened to include ceramic-
fibre-reinforced zirconia composites. 
Adhesive bonding of materials 
(Dr G Spinks) 
An adhesively bonded material constitutes a 
composite system in which a polymer film is 
sandwiched between two pieces of the 
substrate material (figure 2). Joining of 
materials by adhesive bonding offers 
potential benefits in terms of both economy 
and superior performance as compared with 
brazed, soldered or welded joints. Despite 
these advantages, joining by adhesion 
remains under-ufilised in general manufac-
ture, especially in situations where the joint 
serves a strucharal (load-bearing) role. The 
main reason for this under-utUisation 
appears to be continuing uncertainty about 
the long-term durability of adhesive joints. 
This situafion is particularly important for 
adhesively bonded metal substrates 
subjected to the combined influences of an 
applied load and a hot, humid or moist 
environment. Under such conditions the 
joint sfrength may become significantly 
reduced with time, with obvious ramifica-
tions for the use of adhesive bonding in 
applications such as automobile construc-
tion. 
The long-term durability of adhesive joints 
can be Unproved fr the mechanisms of bond 
failure are clearly identified so that correc-
five measures may be taken. 
One theory is based on water 
molecules displacing the 
polymer chains of the adhesive 
from the metal surface, leading 
to a reduction in strength. If 
this mechanism is valid, then 
prevention of water take-up 
should improve the bond 
durabiUty. 
A Program research project is 
under way with the aim of 
gaining greater understanding 
of faUure mechanisms of 
adhesive joints, as well as 
providing practical data on the 
performance of particular 
adhesive-substrate systems in 
various environments. 
Investigations of failure 
mechanisms utiUse a number 
of complementary techniques: 
• fracture mechanics to 
measure the energy 
required to fracture the 
joint 
• surface analyses to detect 
physical and/or chemical 
changes to the substrate-
adhesive friterface 
• surface energy measurements to 
calculate the stability of the bond in a 
given environment. 
Current areas of research include: 
• development of improved testing 
techniques to provide rapid data on the 
long-term performance of adhesive 
joints 
• investigation of the effect of salt-water 
environments on the durability of 
marine-grade aluminium (as used in 
boat manufacture) 
Figure 1: showing scanning electron micrograph of sub-
micron-sized grains in microwave-sintered zirconia 
Figure 2: scanning electron micrograph showing interfacial failure in adhesively-bonded zincalume-coated 
steel X 330 
study of the effects of surface prefreat-
ments and adhesive type on the initial 
bond strength and long-term durabiUty 
of bonded zincalume-coated steel 
(figure 1) 
thermodynamic analysis of the failure of 
bonded engineering plastics. 
Although there are fundamental scienfific 
aspects in the projects described in this 
report, and in all the research being 
undertaken by the Program, the research 
emphasis is 'engineering' or applied, in the 
sense that the research outputs have the 
potential for commercial applications. 
Also involved in the Program is Associate Professor Noel Kennon, who during 
the year was awarded an Honorary Fellowship of the Institute of Metals 
Australasia in acknowledgement of 28 years of outstanding contribution to the 
Institute 
r.K.v ^ 
BULK MATERIALS HANDLING A 
Co-ordinator: Associate Professor A G McLean, tel. 21 3053 
JliilHSW;5M •CESS 
Small Team makes big inroads 
into industrial problem-solving in 
bulk-materials handling and 
processing 
R
ESEARCH continues on several 
fronts into the handUng and 
processing of bulk materials. This 
• research looks at pneumatic 
conveying, both lean- and dense-phase, 
fundamental powder properties, feeding 
and transfer chute design, bin wall loads, 
optimisation of screw feeders, wet-solids 
handling, characterisation of powder 
packing, and particle size distributions. In all 
cases the strength of the team's work is the 
ability to apply research findings to the 
solution of industrial problems. 
For example, pneumatic conveying through 
pipelines is being used and considered for 
an increasing number of indusfrial applica-
tions. In addition to the developments 
recorded in the Research Report 1989-90, 
considerable progress has been made in aU 
areas of the pneumatic conveying project. 
The findings, indeed, have already been 
used in several industrial applications. 
Notably, a number of food companies have 
already introduced new low-velocity 
technology developed at the University into 
existing 'conventional' sections of plant -
with the result that product losses have 
reduced dramatically - eg, from 20 per cent 
to almost zero. Practical results have also 
accrued from the completion of the three-
year NERDDP projecl 'Optimal Design of 
Stepped-Diameter Pipelines Transporting 
Fly Ash and Other Related Products'. This 
work has resulted in particular in the 
development and verification of test-design 
(scale-up) procedures to optimise operating 
conditions and the configuration of stepped-
diameter pipelines, enabling longer 
conveying distances, large throughputs and 
generally more efficient transportation. 
SimUar investigations are also being 
undertaken into the development of scale-up 
procedures for the low-velocity mode of 
fransport, which has been found for certain 
materials to produce more complex and 
unexpected flow behaviour. A variety of 
pipe lengths and diameters are being 
employed to generate the necessary data. 
A new research project, extending over three 
vears with ftmding totalUng $355,000, has 
been set in train in 1991 to investigate 
accurate feeding, control and dense-phase 
transportation/injection of pulverised coal 
?-^.d crushed Run of Mu\e (ROM) coal A 
;ale injection test faciUty is being built 
. uiis purpose. The results wiU benefit the 
electricity-generation industry, which 
intends to replace existing oU-fired main and 
auxiliary fiael systems with coal as weU as 
other indushies seeking accurate injection 
technology (eg, blast furnaces, medium-size 
boilers and pyrometallurgy). 
These research activities in pneumatic 
conveying were highlighted at a highly 
successful short course concerned with the 
design of pneumatic handling systems held 
at the University in November. 
Two further NERDDP reports completed in 
1990 included one on 'Blockage, Wear and 
Conveyor Direction Change of Conveyor 
Chutes'. The principal areas covered by this 
report include 
• improved techniques for predicting 
discharge frajectories and impact 
locations 
• design of impact plates to improve solids 
sfream directional control 
• design of stream spUtters to provide non-
segregated multi-point loading of bins 
• high-speed feeding from storage bins. 
The third NERDDP reporl completed by 
Professor N Standish, described the Bulk 
Density of Coal. A consequence of the 
technology transfer mechanism associated 
with this research was publication of a 
monograph of the same title. The work 
shows that the bulk density of coal in 
stockpUes can be predicted, within specified 
confidence limits, from a knowledge of 
particle size disfribution, moisture contenl 
stockpile stack-out and formation sfresses, 
stockpUe shape, coal type and coal rank. 
This information allows, for example, coal 
shippers to predict accurately coal stockpile 
tonnages before loading on board ship and 
promotes efficient and reUable operation of 
power station coal stockpUes. 
The pubUcation of the AusfraUan Standard, 
'Loads on Bulk Solid Containers' made its 
appearance in 1990. This standard, which 
incorporated a large number of contribu-
tions from this research Program, has been 
recenfly described, in a prominent interna-
tional journal as the most comprehensive 
Standard or Code for evaluating the loads 
imposed on bulk-solids containers. 
Research continued on the measurement 
and prediction of powder properties. 
Properties examined included waU friction, 
especiaUy at low sfress levels, powder 
fluidisation and de-aeration characteristics. 
In addition, work was conducted to identify 
test procedures to aUow measurement of 
very cohesive bulk soUd flow properties and 
fundamental tensile powder characteristics. 
The latter work on tensUe powder character-
istics resulted in the development of a novel 
bench-top test unit. 
Work was also initiated to integrate 
computer-aided design faciUties to depict 
and display bin geometry, flow zones and 
waU loads. Advanced techniques - namely, 
non-linear finite element methods (FEM) 
and automatic mesh generation - were 
applied to predict plow-feeder start-up 
torques accounting for the coal plow blade 
interaction. In view of the complexity and 
significance of this problem continued 
research is being undertaken by a Master of 
Engineering student. The industrial 
significance of the project is highlighted by 
the key location of plow feeders in coal-
handUng systems at power stations. 
As a result of the project members' expertise 
in bulk-solids handling, some other research 
initiatives were put in train in the second 
half of 1990. These included the examination 
of techniques to reduce dust emissions 
during clinker handling at a major local 
cement-manufacturing plant. Obviously, 
this project has important implications for 
the plant environs and workforce weU-
being. It is expected that the results will 
have wide application to industry - even 
outside cement manufacture. 
Another significant initiative is the investi-
gation of the flow properties of minefill 
(ground and classified waste material from 
heavy metal mining operations). This 
material is now stored in large silos before 
being pumped as a slurry underground, 
where this novel location minimises the 
need for large, environmentally damaging, 
surface tailing ponds. Furthermore, minefiU 
is used to support tunnelling equipment in 
multiple sluicing mining operations. 
Significant differences in properties have so 
far been identified between minefill 
generated at various mines. Hence, 
unfortunately, the old adage 'all sands ain't 
sands' appUes with significant engineering 
implications. These implications, in fact, 
prompted development of a practical scale 
tube rheometer suitable for measuring the 
viscosity of slurried minefill exhibiting 
typical heterogeneous rapid setfling slurry 
characteristics. The information so gained 
allows evaluation of slurry pumping motive 
forces, slurry pipe-line diameter selection, 
pump drive power and minefill drainage 
characteristics. A further outcome of this 
work is the development of a comprehen-
sively equipped laboratory to characterise 
thoroughly wet solids. 
Optimisation of the design of screw feeders 
marks another Program initiative. This 
project afrns to capitaUse on the expertise of 
Associate Professor C Q Ml a Visiting 
Chinese Scholar and the author of two 
(Chinese) monographs on the optimisation 
of mechanical component design. 
Fundamental studies continued regarding 
the prediction of the porosity, voidage and 
packing characteristics of binary and tertiary 
powder mixtures. This work, conducted 
under the leadership of Professor Standish, 
has been successful in predicting the 
packing characteristics of spherical particles. 
As a result of this success, and the subse-
quent excellent response to international 
pubUcation of the findings, work is well 
advanced in the study of the packing of 
mixtures consisting of non-spherical 
particles, which are more frequently 
encountered in industry. The long-term goal 
here is to predict the packing in and, 
subsequently, to achieve better understand-
ing of the performance of blast-furnace 
operations. 
Considered as a whole. Program activities 
were highlighted by the publication or 
presentation of over 25 papers in key 
journals or at national or international 
conferences. In addition, the lUawarra 
Technology Corporation - the research/ 
consultancy arm of the University - agreed 
to provide funding for a Chair in Materials 
Handling and Processing. This offer resulted 
in the University establishing an additional 
Chair in the Department of Mechanical 
Engineering and appointing Professor Peter 
Arnold (previously Professor of Mechanical 
Engineering) to the new position. The 
recruitment of two new PhD students and 
two visiting scholars to the Program further 
underlines continued University dedication 
to Bulk Solids and Physical Processing 
Research. 
At the pneumatic conveying test facilities are, from left. Professor Nick Standish, Oliver 
Kennedy, Zi Phong Gu, Trent Slie and Associate Professor Arnold McLean 
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WATER ENGINEERING AND GEOMECHANICS 
Co-ordinator: Associate Professor R N Chowdhury, tel. 21 3037 
Associate Professor Robin Chowdhury, 
Program co-ordinator, has developed novel 
approaches with which to model the 
processes leading to progressive failure and 
the unpredictability of landslides 
T
HE UNDERSTANDING and 
analysis of issues related to 
safety, quality, risk and 
reliabiUty are extremely 
important in diverse applications of 
geomechanics and water engineering. Their 
importance is increasingly being recognised 
for protection from the impact of natural 
and man-made hazards (landslides, floods 
and dam failures), for the proper develop-
ment and use of water resources (erosion 
control and mamtaining the quality of 
drinkfrig water) and for dealing with 'waste' 
materials. Members of the Water Engineer-
ing and Geomechanics research Program 
have given a high priority to these issues in 
developing individual research projects. 
They are striving to find improved methods 
of risk analysis and quality assurance while 
pursuing the solution of traditional and 
'new' problems related to resource develop-
ment (mining and water resources) and 
envfronmental protection (control of water 
pollution, treatment and use of 'waste' 
materials). Several new research students 
have started work on projects of relevance to 
the Program and members are involved in a 
range of research and scholarly activities. 
Geomechanics and mining 
Interesting approaches are being developed 
to model the process of progressive failure, 
which is the key to understanding the 
uncertainty and unpredictabUity associated 
with landsUding. This work has been carried 
out under the direction of Associate 
Professor R N Chowdhury with the help of 
ARC funding over the past three years. A 
PhD degree has been awarded to Mr Zhang 
Shu for a thesis entitled Evaluation and 
Updating of Slope Reliability. Mr D W Xu has 
been working on the ARC project as a 
Research Associate. Professor Chowdhury 
has received an invitation to act as a 
consultant in this field to the United Nations 
Commission on Human Settlement 
(UNCHS - Habitat). An integrated approach 
to rainfall-induced slope instability is being 
planned as a significant extension to this 
research and will also include Dr M J Boyd. 
In addition, recent stabUity problems in the 
lUawarra Region during the 1987-1991 
period are being reviewed to prepare an 
updated field guide. 
The behaviour of reinforced earth is being 
studied under the direction of Dr R M 
Arenicz and Professor R N Chowdhury; and 
a PhD has been awarded to Miss Yasmin 
Ashaari for a thesis entitled Aspects of the 
behaviour of reinforced earth walls. Dr Arenicz 
is continuing to develop research concerning 
other aspects of reinforced earth performance. 
Under the leadership of Professor R N 
Singh, computer software is being devel-
oped for the design of support systems 
relevant to underground mining excava-
tions. Dr Ian Porter and Mr D Chen have 
been associated with this work. 
Dr Richard Kohoutek has developed a 
laboratory testing facility to study railway 
track performance under static and dynamic 
loads. Supported by the State Rail Author-
ity, Cement and Concrete Association and 
Amatek, this project will also enhance an 
understanding of track-soU interaction and 
Professor Chowdhury wUl be involved in 
significant aspects of the project. 
Under the supervision of Dr E Baafl Mr Zul 
Ichwan has started a doctoral thesis on 
efficient methods of exploiting the Muara 
Tiga Basin coal deposit in Indonesia. He has 
already completed a Masters Thesis on the 
appUcation of geostatistics to development 
sampling. 
Water quantity and quality 
modelling 
With the award of a PhD degree to Ms 
Monica BufiU, a significant phase of this 
research has been completed under the 
general supervision of Dr M J Boyd. 
However, this research is being continued 
vigorously in its new phase. Another PhD 
thesis concerning the modeUing of sedimen-
tation dynamics has been completed by Mr 
Scott Lowe under the supervision of Dr M 
Sivakumar. This research has direct 
relevance to water quality in basins and 
reservoirs and has involved the develop-
ment and use of wind-water tank facility as 
well as numerical modelling. Dr M J Boyd 
participated in a joint research program with 
the CSIRO Division of Water Resources. 
This work is concerned with parameter 
estimation for flood hydrograph models. 
A major project funded by the Water Board 
(Sydney, lUawarra and the Blue Mountams) 
concerning desfratification of the waters of 
the Upper Avon Reservoir (relevant to 
quality of water supplies) was successfuUy 
completed in 1990 under the dfrection of Dr 
M Sivakumar. In another project Dr 
Sivakumar has produced for the Water 
Board three water-quality operations 
manuals relevant to the efficient manage-
ment of the lUawarra Water Supply System. 
Utilisation of by-product, mar-
ginal or 'waste' materials 
Two major investigations under the 
direction of Dr D G Montgomery are 
concerned with use of steel slag in road-base 
Seen here with the laboratory set-up for the 'Biofly' brick project are, from left, Fady Sidrak, research assistant, Mr David Wood, final-year 
student, Associate Professor Chawhudry, Dr Richard Arenicz, Dr Ian Porter and Dr M (Siva) Sivakumar, leader of the project 
construction and the use of rice-husk ash, fly 
ash and granulated slag in soil stabilisation. 
A PhD thesis on the second project under-
taken by Mr G Chemeisse is nearing 
completion under the supervision of 
Dr D G Montgomery and Professor R N 
Chowdhury. The research on the first 
project has received long-term funding from 
several organisations. 
The 'Biofly' brick is an innovative project 
which uses waste materials as a resource. 
The project is concerned with the develop-
ment of a process of brick production using 
sludge and flyash. 
A preliminary study has been completed 
and Mr Fady Sidrak has nearly completed a 
Masters thesis. The research is being funded 
by the Electricity Commission, the Water 
Board and Boral (a major brick manufac-
turer), and is being directed by Dr M 
Sivakumar and Professor R N Chowdhury. 
Environmental control engineering 
A collaborative research program with 
Shenyang University, China, is being 
developed in conjunction with the Depart-
ment of Chemistry of this University. This 
has been facUitated by an initial grant from 
the International Development Program 
which funded visits by Dr M Sivakumar and 
Professor Leon Kane-Magurie to Shenyang 
and visits by a Shenyang delegation to 
WoUongong. 
Subsurface radar 
A study concerned with the potential for 
sub-surface investigations using ground-
probing radar is being funded by BHP 
Engineering. Professor Chowdhury and 
Dr Montgomery are part of the project team 
which wiU recommend the dfrection of 
future research involving BHP Engineering, 
CSIRO Division of Geomechanics and 
CSIRO Division of AppUed Physics. This 
proposed work is part of the CSIRO-BHP 
coUaboration under thefr recent Memoran-
dum of Understanding (MOU). 
Major publication 
A book entitled Geomechanics and Water 
Engineering in Environmental Management 
with contributors from several countries has 
been organised by Professor Chowdhury 
and is to be pubUshed by A A Balkama 
Publishers in HoUand during 1991. 
Professor Chowdhury, Professor Singh, Dr 
D G Montgomery, Dr R M Arenicz and Dr I 
Porter have contributed to the book. 
STRUCTURAL ENGINEERING AND CONSTRUCTION 
Co-ordinator: Associate Professor Y C Loo, tel. 21 3039 
T
HE EMPHASIS of the StruchJral 
Engineering and Construc-
tion Program is on experi-
mental studies and computer 
applications of materials. Within the 
reporting period two PhD candidates had 
completei.1 thefr theses. In addition, consider-
able headway was made in continuing projects 
and new work was started. 
Punching shear strength of con-
crete flat plates with spandrel 
beams 
Supported by the Australia Research 
Council, this long-term project by Associate 
Professor Yew-Chaye Loo has reached an 
important stage. 
The main purpose of the project was to 
study the punching shear behaviour of both 
reinforced and prestressed concrete flat-
plate structures. The experimental study of 
the reinforced concrete area of the research 
was completed in November 1990 with the 
testing-to-destruction of the ninth half-scale 
model. Results from the tests of the nine 
models, each weighing over five tonnes, 
have now been analysed. Observations and 
findings from the laboratory study have 
aided the successful development of a new 
analytical procedure for the prediction of the 
punching shear sfrength of the reinforced 
concrete system. Applicable especially to flat 
plates with spandrel beams or torsion strips, 
this new procedure is superior to the 
formulae recommended in the current 
Australian Standard AS3600-1988 for 
concrete structures. 
So that the prediction procedure may be 
extended to prestressed concrete flat plates, 
a series of post-tensioned concrete flat plate 
models needs to be tested. With promised 
material and personnel support from 
Australia-based presfressed concrete 
companies, the ultimate load test of the first 
half-scale model is under way. 
Full-scale tests of semi-rigid joints 
for steel frames under dynamic and 
ultimate loadings 
This project is supported in its second year 
by the Australian Research Council and is 
conducted by Dr Richard Kohoutek. The 
scope has been increased to include static 
and ultimate behaviour. The first batch of 26 
joints tested dynamically at VIPAC Pty Ltd 
had also been tested under static load to 
destruction at Monash University in 
Melbourne, where the work was done in 
collaboration with Professor Noel Murray. 
The combined dynamic and static tests 
provide insight into serviceability and the 
relationship of serviceability to progressive 
formations of failure mechanisms for 
different types of joints. 
Preliminary dynamic tests of some of the 16 
joints made from the structural grade steel 
and Bisalloy produced at Unanderra are 
now completed. The results were reported at 
the Second International Workshop on 
Connections held in April 1991 in Pittsburgh 
by Dr Kohoutek. The workshop was 
attended by over 60 participants from 20 
countries invited to share experience and the 
latest findings. Two were from Ausfralia. All 
joints will be tested under dynamic and 
static load at Wollongong this year. 
The same experimental technique was also 
appUed to structural joints in off-shore 
platforms. The invited tests of the thfrd batch 
of ten tubidar joints have been completed 
recenfly by Mr I Hoshyari, a PhD candidate. 
The preliminary results were reported in 
Stavanger, Norway, and Edinburgh, Scotland, 
at conferences on off-shore engineering. 
Dr Montgomery explains the operation of the experimental set-up for the pumped concrete project to Program co-ordinator. 
Associate Professor Y C Loo 
Figure 1: conventional composite beams Figure 2: unconventional composite beams 
Animated vibrations 
Further developments of the educational 
software package. Animated Vibrations, 
resulted in the release of a new upgraded 
version by Dr Max Lowrey during the latter 
half of 1990 (Version 4). Designed specifi-
caUy for engineering courses in mechanical 
vibrations and sfructural dynamics, the 
software aims to improve understanding 
through visual appreciation of the vibra-
tional behaviour of typical system models. 
The latest additions include a new forced-
vibration option for the case of harmonic 
excitation due to a rotating unbalance, as 
weU as a more general configuration for two 
degree-of-freedom spring-mass systems. 
Other enhancements are concerned with an 
extended range of options for both animated 
simulation sequences and alternative 
graphical plots for time and frequency 
domain response. A new restart/exit facility 
has been incorporated in aU the programs. 
The Animated Vibrations software has so far 
attracted 90 enquiries from over 20 countries 
and has been installed at approximately 30 
sites in Australia, United States, the 
Netherlands and Belgium. 
Construction materials 
Several research projects are currenfly being 
pursued under the supervision of Dr Denis 
Montgomery. Two major investigations are 
concerned with concrete pumping and slag-
blended cement concretes. 
Modern-day engineering construction 
practice makes extensive use of concrete 
pumping as a means of conveying concrete 
from a transit mixer to its final in-situ 
location. Recent advances in pump technol-
ogy, combined with new and modified 
concreting materials and mix designs, have 
ensured that pumping is a highly versatUe 
method particularly useful in situations 
where space is limited, such as tunnels and 
congested consfruction sites. 
The research being carried out is aimed at 
producing design aids which can be used by 
practising engineers and construction 
personnel for selection and specification of 
appropriate pumping equipment for various 
conditions of concrete placement. In 
particiUar, parameters such as pipeline 
pressures and losses, wear characteristics 
and special cements, admixtures and 
additives are being investigated. An 
instrumented experimental set-up incorpo-
rates a twin-cylinder, positive-displacemenl 
flapper-valve pump connected to a pipeline 
network arranged in a manner to provide 
five return circuits ranging in length from 45 
to 180m. The line is instrumented with 
pressure fransducers connected to a 
computer-controUed data-logging facUity. 
This project is funded by an ARC Small 
Grant and grants from industry. 
The use of slag-blended cement concrete in 
Australia is increasing because of the 
superior durabUity of the finished product. 
Incorporation of slag in concrete has 
substantial benefits from an environmental 
standpoint and saves energy during cement 
manufacture. 
A joint research projecl in conjunction with 
staff from the CSIRO Division of Building, 
Consfruction and Engineering, has been 
embarked on to investigate practical 
methods of improving the early strength of 
concretes using a high percentage of slag. 
Proportions of slag, cement and other locally 
produced industrial by-product materials, 
such as siUca fume, are optimised for both 
strength and durabUity of the resultant 
concretes. Alternative methods of specifying 
durabiUty, based on the results of this work, 
wiU be proposed. 
The impact of this research is two-fold. The 
benefit wUl be felt by the cement-manufac-
turing industry, as the findings are practical 
and useful in producing better binding 
materials, thus giving the industry a 
competitive edge, both in the AusfraUan 
market and overseas. The building mdusfry 
will also benefil as the use of a high-slag-
content cement with acceptable eariy 
sfrength can lead to more durable structures, 
enabUng maintenance and repair cost 
savings to be realised. 
The project is supported by a Postgraduate 
Industry Research Award, DEET, Ausfralian 
Research Council. CSIRO provides financial 
support in addition to technical and 
equipment support. 
New form of composite 
construction 
Composite steel and concrete beams have 
been widely used in building and bridge 
constructions. Because in most cases the 
steel sections are understressed, the 
conventional composite beam does not 
utilise the steel efficiently. Other shortcom-
ings of the conventional beam include 
placing shear connectors at the level of high 
shear. This raises labour and material costs 
(figure 1). 
A study on unconventional composite 
beams which wiU improve the efficiency of 
the usage of steel, funded by an ARC Small 
Grant, was conducted by Dr Yen Wen 
Wong. A new form of unconventional 
beams was found and sonve beams in this 
form were tested (figure 2). The test results 
indicated that in bending the efficiency 
resulting from the use of steel had been 
improved. Slips between steel and concrete 
were, however, found in some of the beams 
tested. More tests are being carried out on 
an improved form for horizontal shear 
resistance in 1991. 
On the theoretical side comparative research 
studied analysis and design methods for 
conventional composite beams used in the 
codes of practice from many countries, 
including Australia. This wUl form the base 
of deriving the analysis and design method 
for the unconventional beams. Simultane-
ously, the search for more alternative forms 
of unconventional beams is continuing. Mr 
H Kavoossi, a PhD candidate recently 
arrived from Iran, is involved in the above 
tasks. 
APPLIED ECONOMIC MODELLIN 
Co-ordinator: Associate Professor Tran Van Hoa, tel. 21 3659 
E
CONOMIC modelling is the 
quantitative perspective of 
economics. Since the birth of 
economics comes from the market 
place, economic modelling encompasses all 
significant and relevant activities in 
economics. More specifically, economic 
modelling is concerned with quantifying 
fundamental intra- and inter-industry 
economic relationships, verifying and 
reconciling sometimes conflicting economic 
poshjlates, testing causal effects and 
formulating micro- and macro-models for 
policy planning and implementation. 
It is unthinkable nowadays to present an 
economic theory which is at variance with 
empirical evidence or to make a major 
economic statement without first validating 
its effects through extensive econometric 
simulation studies. The Applied Economic 
Modelling Research Program reflects more 
explicitly some of those applications of 
quantitative economics currentiy under-
taken by 11 staff members of the Economics 
Department and the use of these activities 
by postgraduate students to enhance their 
studies on selected issues. 
Aspects of policy planning for 
sustainable agriculture 
Sustainable economic development is an 
emphasis of contemporary development 
economics and sustainable agricultural 
development (SAD) is a particular case. Dr 
Chaudhri, using his experience from a 
previous study on North-west India, is 
involved in building a SAD model and plans 
to link the Food and Agriculture Organisa-
tion (FAO) model Computer Assisted 
Prospective Planning of Agriculture (CPPA) 
to the computable general-equilibrium 
framework for specific policy simulations. 
So far, he has coUected and processed most 
necessary data in preparation for actual 
modelling work. 
Australia as a FX Centre in the 
Asia-Pacific region 
With the return of Hong Kong to China in 
1997, there is currently a brain drain from 
the colony - especially in the financial 
sector. Dr Cheung is exploring, from 
economic and financial perspectives, the 
possibility of Ausfralia's becoming a 
regional centre in foreign exchanges (FX), 
and the capabUity of the AtisfraUan 
economy to absorb experienced financiers 
from Hong Kong and to develop appropri-
ate policy and structural change to deal with 
"n -, h -n -.>,̂  situation. He is also working on 
ered interest-rate arbitrage in 
the Hong Kong FX market, and the Hong 
Kong money-supply curve under different 
exchange-rate regimes. 
Externalities affecting Less Devel-
oped Countries (LDCs) borrowing 
and resource economics 
Dr Levy is using panel data from Latin 
America, sub-Saharan Africa and South-
East Asia to model and estimate externali-
ties affecting the borrowing levels of 
developing countries. These countries 
compete in a common credit market with a 
rising cost curve, so that reputation and the 
borrowing levels are important. 
For this study, Dr Levy classifies the 
borrowing countries into big and smaU 
borrowers and plans to derive credit 
demand equafions from this setting and 
esfimate them with panel data in the 
empirical part. He is also building a 
simultaneous-equation model of exfracfion 
and utiUsation of natural resources, 
investmenl environmental damage, in-
migration and out-migration fitted to panel 
data to study the inter-relationships 
between these areas of interest. 
Use of prison sentences and 
impact of career interruptions 
Associate Professor Don Lewis is building a 
model to determine the optimal use of 
prison and to look at decisions relating to 
whether or not a convicted offender should 
be sent to prison and the length of sentence 
if imprisonment is decided. Effects of 
incapacitation, rehabilitation and deterrence 
on crime rates are also investigated. 
He is concurrenfly using the Australian 
Longitudinal Survey to estimate the extent 
of career interruptions in Australia and its 
effects on relative wages, educational 
attainment and occupational segregation. 
Simulating macroeconomic policy 
in small open countries 
Dr E Wilson is working on two interrelated 
topics: exchange-rate variability and macro-
economic modelUng of a smaU open 
country. The results to date of the first topic 
indicate that exchange-rate variabUity is 
more complicated than previously mod-
elled and that attempts by authorities to 
stabUise exchange rates may further 
increase thefr variability. In the second 
topic, Wilson is buUding a model to 
simulate the effects arising from the 
.adoption of alternative monetary, fiscal and 
V age/tax trade-off poUcies. WhUe the 
model is a stylised version of the Australian 
economy, he anticipates that the results will 
be of general applicability and provide a 
framework for analysing such problems as 
the balance of payments. 
How to forecast better from 
econometric models 
Associate Professor Tran Van Hoa is 
working on further developments of an 
operational version of the improved Stein-
rule (also known as two-stage hierarchial-
information) estimator with superior 
forecasting Mean Standard Error (MSE) 
properties which he proposed as a replace-
ment for the conventional maximum 
likeUhood and the usual Stein estimator in 
the economics and statistics literature a few 
years ago. These developments include the 
small-sample properties of the improved 
Stein-rule estimators in the as yet-unex-
plored areas of linear non-standard and 
dynamic equations, and their appUcations to 
real-life micro- and macro-economic models. 
Two papers on these developments have 
been accepted for publication in the USA 
and Canada, and a number of papers 
detaUing applications of the theory to such 
diverse problems in economics as output 
growth, wage inflation, interest rates, and 
energy economics in developing countries 
have been prepared and presented at 
universities in Thailand, Hong Kong and 
Australia. Currenfly, Tran Van Hoa is 
collaborating in the Applied Statistics 
research program at Wollongong Univer-
sity. He is also the author and a chief 
investigator of an international research 
project An Economy-wide Model of Thailand 
undertaken jointly by the Institute of 
Human Resources (Thammasat University), 
Instihjte of Social Research (Chulalongkom 
University), Household Research Centre 
(Melbourne University), and Department of 
Economics (Wollongong University). 
Other research activities 
During 1991, the research program has 
atfracted a number of new staff in the 
Department to its membership. These new 
members include Dr Chowdhury, Dr 
Harvie, Mr Lee, Dr MetwaUy and Dr Perera. 
Their respective research activities are 
summarised below: 
Dr Chowdhury is building a model of 
private-expenditure functions for Ausfralia 
and plans to link it to the computable 
general equilibrium framework to study 
their macro-economic impact. 
Dr Harvie is developing a macro-economic 
framework to investigate the adjushnent 
process arising from energy resource produc-
Members of the Program, from left, standing, are Ed Wilson, Dr Boon Lee, Mei Ball, Dr Charles Harvie, Dr Nelson Perera, Associate 
Professor Tran Van Hoa and Dr Kui Yin Cheung; seated are Dr Amnon Levy, Dr Khorshed Chowdhury and Associate Professor Don Lewis 
tion and changes in the price of that produc-
tion. InitiaUy, he wUI look at AusfraUa and the 
UK for his study, but plans to devise a 
framework general enough for appUcations to 
other energy producing countries. 
Lee is developing an international debt 
model and investigating the problem of debt 
management. He is also building an options 
price model to investigate issues related to 
asset pricing. 
In his research, Dr MetwaUy is investigating 
three issues: the trade relationship between 
Australia and ASEAN, humanomics of the 
Muslim consumer, and an analysis of trade 
between Australia and Middle Eastern 
countries. He will chiefly deal with empiri-
cal analysis but at the same time wiU 
develop the necessary theoretical back-
ground relevant to the issues under 
investigation. 
Dr Perera is developing a macroeconomic 
model for Sri Lanka and also looking at the 
problems of adjustment mechanism, 
permanent income and inflation expecta-
tions and the demand for money in a 
number of Asian counfries. 
LABOUR HISTORY AND INDUSTRIAL RELATIONS 
Co-ordinator: Professor j S Hagan, tel. 21 3369 
mmtM:3.smBti!its^s»--
Professor Hagan, Program co-
ordinator and co-author of a forth-
coming book on the history of the 
Labor Party in New South Wales 
TWO PROJECTS in 1990-1991 dominated the work of the Labour History Program: a history of the New South Wales 
Labour Council was written by Associate 
Professor Ray Markey, and a History of the 
Labor Party in New South Wales, by 
Associate Professor Turner of the University 
of Sydney and Professor James Hagan. 
These publications were timely, since in 
1991 the Labour Council is celebrating its 
120th Anniversary, and the Labor Party in 
New South Wales its centenary. 
The intermingling of the history of the 
Labour Council with that of the Labor Party 
allows some unusual opportunities for 
economical and fruitful co-operation in 
research. The Labour Coundl created the 
Labor Party, and the relationship between the 
trade unions and the parliamentary party is a 
continuing theme for study in the history of 
both. Thus sources studied for one can be used 
for information about the other, and both 
benefit from the dialogue that ensues. 
Equally important is that the complemen-
tary nature of the research tasks has allowed 
the group to employ Robert Hood, a 
research assistant, who could work in both 
simultaneously; Robert is also making 
available his considerable skills as an editor. 
Associate Professor Turner and Professor 
Hagan completed the manuscript of their 
History of the Labor Party in February 1991. 
Longmans Cheshire wiU launch the 
published work in October this year, thus 
coinciding with the centenary of the 
elections in which Labor candidates were 
first elected to the New South Wales 
Legislative Assembly. Associate Professor 
-Markev 's book is also due for pubUcation 
this V ear. 
The emergence of the Labor Party resulted 
largely from the Maritime Strike, an event 
that paralysed AusfraUan commerce and 
industry in the second half of 1890. The 
event was important also in that it led on to 
the establishment of the uniquely Australian 
system of compulsory arbifration. The 
group decided to celebrate the centenary of 
the Maritime Sfrike by making it the 
occasion of a conference to honour Dr Eric 
Fry, one of the founders of the Australian 
Society for the Stiidy of Labor History and 
for more than 20 years its president. 
Historians from all parts of Australia 
gathered at the University of Wollongong in 
December to present and discuss papers on 
the Maritime Strike and its consequences. 
Members of the group will edit the papers, 
and Longmans will publish its collection 
later in 1991. 
One of the members of the Group who gave 
a paper at the Conference was Dr Andrew 
Wells. Dr WeUs delivered the keynote paper 
at the Conference on Labour History 
organised by the Australian Society for the 
Study of Labour History at the Melbourne 
Town Hall in July. Together with Professor 
Stuart Macintyre, he has received a grant of 
$95,000 from the Australian Research 
Council for the next three years to write the 
history of the Communist Party in Australia. 
Josie Castle has been also funded by grant to 
write a history of a somewhat different 
organisation, the University of Wollongong. 
This represents something of a change from 
her previous projects in labour history, but 
the increasing connection of universities 
with govemmenl business and regional 
economics means that her 
former study provides her 
with an interesting 
perspective. There will in 
fact be two histories: a 
seminal, illustrated edition 
to be published in the 
second half of 1991 and a 
closely detaUed, definitive 
work, scheduled for 
pubUcation in 1992. 
Other members of the 
group have developed their 
long-term interests. Head of 
the Department of Econom-
ics, Associate Professor Rob 
Castle has begun to 
consolidate a number of 
articles he has written with 
Professor Hagan over the 
past decade with the aim of 
producing a history of 
Aborigines' participation in 
the Australian workforce. It 
Consolidating articles co-authored 
with Professor Hagan over the past 
ten years, in preparation for a book on 
the history of Aboriginal participation 
in the Australian workforce, is 
Associate Professor Rob Castle, head 
of the Department of Economics 
will take between two and three years and a 
good deal of new writing to complete the 
project. 
Dr Chris Nyland is continuing research into 
economists' explanations of the social 
position of women over the past three 
centuries. He plans a work in two volumes; 
although much of the manuscript is now in 
drafl the project will continue over the next 
three years. 
Ken Hale has continued work on his long-
term project which deals with the impact of 
discrimination laws on the labour market. 
Dr Andrew Wells gave the keynote address at the Conference 
on Labour History at the Melbourne Town Hall in July 
1991. And Josie Castle, right, is writing an illustrated 
history of the University for publication this year, and also a 
more detailed work, for publication in 1992 
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LABOUR MARKET ANALYSIS 
Co-ordinator: DrC Nyland, tel. 21 3656 
THE CONTINUING high levels of unemployment that have come to characterise the Australian labour market and the deterio-
ration in the Uving standards of wage 
earners that has occurred over the past 
decade have created an expanded demand 
for knowledge as to how labour markets 
function. The research of the Labour Market 
Analysis Program has been designed to 
meet certain aspects of this demand. Effort 
has been concenfrated in particular on 
disadvantaged labour groups and recently 
on the impact of energy development on 
labour markets. A measure of the perceived 
need for this type of research and of the 
abiUty of the group to provide it is the 
success of the Program in attracting funding 
from external sources over the past two years. 
Research undertaken by the members of the 
Program has been both theoretical and 
applied. Di KeUy is imdertaking a broad-
ranging theoretical examination of the teaching 
and study of research methodology in 
Ausfralian industrial relations for a book to be 
published in 1992. This study has been funded 
by the Department of Employmenl Education 
and Training (DEET). It is work that is widely 
recognised as being important because 
industrial relations teaching and research, 
partly because of thefr comparatively weak 
theoretical foimdation, have tended, histori-
cally, to be highly empfrical. Ms KeUy has also 
undertaken detaUed study of research 
methodology in the field of comparative 
industrial relations. This is a field that is also 
much under-researched in theoretical terms. 
Members of the Program continue to 
maintain a high profile in the study of 
women's role within the labour market. Dr 
Chris Nyland is undertaking a major study 
of the way economists, over the past 300 
years, have explained the secondary social 
position of women. Aspects of this work 
were presented at conferences in Mel-
bourne, Sydney and Cambridge in 1990. 
Associate Professor Don Lewis and Brett 
Shorten are continuing a substantive, long-
term study of sex-based occupational 
segregation. Particularly concerned with the 
effect of career interruptions on the relative 
earnings of the sexes, they are also under-
taking an important investigation into wage 
relativities between men and women. This 
work has also led to the presentation of a 
number of conference papers over the past 
year as well as the production of a steady 
flow of refereed publications. 
Program members' interest in disadvan-
taged groups within the labour market is 
also reflected in the studies of Nadia 
Vernicci and Associate Professor Robert 
Among members of the program are, from left, Di Kelly, Ann Hodgkinson 
and Dr Charles Harvie. All are from the Department of Economics 
Castle into the Aboriginal labour market. In 
1990 this research led to Robert Castle being 
invited to present a paper entitied 'Regional 
Problems in the Implementation of Labour 
Market Programs: Aboriginal Employment 
Programs in Australia' to a conference on 
unemployment in a regional environment at 
the Fryske Akademy in Holland. 
Ms Verrucci's studies on the other hand 
have been concerned with the analysis of the 
labour market position of Queensland 
Aboriginals. Her work concentrates on the 
period 1976 to 1986 and utilises valuable 
census data on the condition of Aboriginal 
people in a manner that is highly original 
and extremely promising and is expected 
soon to result in a number of important 
publications. Ms Verrucci has also begun 
working with Dr Charles Harvie on the 
analysis of the impact of energy develop-
ment on labour markets. This will become 
another important area of study for the 
program. Their work is to consist of a 
comparative study of the sitiaation in 
Australia and Canada. 
Dr Harvie has spent a number of years 
studying and teaching in Canada and has 
observed that the energy sector in the two 
nations has played a similar and important 
role in their economic development. The 
study will be particularly concerned with 
ouHining the labour requirements of the 
energy sector ir. both countries from both a 
historical and a future perspective. The 
future labour requirements of this sector will 
be determined and the value of alternative 
labour market strategies analysed. 
Mike Donaldson's broader project studying 
the relationship between family-household 
and the labour market has resulted in the 
recent pubUcation of a research book and 
journal articles. Dr Donaldson is continuing 
his research into the area of sociology of 
time, especially the inherent labour market 
issues involved. 
0\'eraU, the program is undertaking exciting 
and fundamentally important studies of a 
number of vital areas of the labour market. 
The published output of the Program 
members over the past year clearly demon-
strates the extent to which their efforts have 
been appreciated in the wider intellectual 
community. 
APPLIED STATISTICS 
Co-ordinator: Professor D A Griffiths, tel. 21 3845 
Program co-ordinator Professor David Griffiths; it was he who set up the Statistical 
Consulting Service which today addresses problems of planning and analysis of quantitative 
research and the presentation of results to clients in every University faculty. In addition to 
that service, external problems liave been dealt with from industry, medicine and public 
instrumentalities 
THE APPLIED Statistics Program has continued development of statistical and probabilistic models 
and the application of these models to 
diverse areas in commerce, govern-
ment and industry. 
Material processing 
Dr Pamela Davy and Dr Yan-Hui Yang have 
made further progress in their work on ore 
fracture mechanisms and the liberation 
processes during comminution, or fragmen-
tation, of the ore into smaUer particles. Their 
work develops complex mathematical 
models used to predict the fineness to which 
ore should be ground for optimum cost 
efficiency in the process of mineral recovery. 
Using the QEM-SEM automatic-image 
analyser system of their coUaborators in the 
CSIRO Division of Mineral Process Engi-
neering they are now able to carry out 
efficient measurement and data coUection 
against which models are being tested and 
further developed. 
Econometric modelling 
Associate Professor Tran Van Hoa has 
continued his work on the development of 
improved Stein estimators in models with 
scalar and nonscalar disturbances, in 
conjunction with theoretical developments, 
he has collected OECD databases and 
^-"•''ied simultaneous-equation mcxlels to 
odeUing of macro-aggregates. Areas of 
application have included output growth, 
wage inflation and energy consumption. 
Experimental design 
A problem of considerable concern to 
people involved with wine (and food) 
judging is the carry-over effect from one 
product to the next. A judge who tastes an 
average wine immediately after a poor wine 
may rank the first more highly than would 
another judge tasting the same average wine 
immediately after a fine vintage. This 
problem has been addressed in recent 
research by Dr Ken Russell. His continuing 
work in experimental design has been 
principaUy addressed to the agricultural 
contexl but is also of considerable relevance 
to manufacturing, particularly to quality 
improvement programs. For the wine-
judging problem, the solution is to design a 
judging roster which is balanced so that 
each wine is tasted the same number of 
times after every other wine, thereby 
preventing bias arising from the order of 
tasting. Dr RusseU's contribution has been to 
formulate methods of constructing designs 
in circumstances where there are fewer 
judges than wines, when the problem of bias 
is obviously exacerbated. 
Quality management 
Comparison of various Cumulative Sum 
(CLSUM) charting techruques involves 
calculation of the Average Run Length 
(ARL), a problem which, except for the 
-Normal case, has not been solved analyti-
caUy. Dr Shahab Ghahreman, as part of a 
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77K internal structure of an iron ore particle 
obtained by QEM-SEM image analysis, a key 
process in the mineral liberation research of 
Dr Pam Davy and Dr Yan-Hui Yang (#: iron 
oxide; ^: silicate; pixel dimension: 5.0 \im) 
research project on robust CUSUM methods 
for control charting, has solved the problem 
and has written efficient software which can 
be used to calculate ARL for any distribu-
tion. In collaboration with Professor David 
Griffiths, Dr Ghahreman has also developed 
efficient software for density estimation, 
which is important in many statistical 
contexts, including the development of 
Confrol Charting techniques for non-
normaUy distributed data. It uses a novel 
spUne method for choosing optimum 
window widths. This method is superior to 
conventional methods of density estimation. 
Consultancy 
The Statistical Consulting Service continued 
to spread its influence inside and outside the 
University. The purpose of the Service is to 
provide advice in the planning and analysis 
of quantitative research and the presentation 
of results and conclusions. CUents have 
come from every faculty in the University 
except newly-established Law. Problems 
addressed on behalf of Uruversity cUents 
have ranged from advice of the planning of 
a survey measuring the psychological 
profUe of competitive swimmers to the 
analysis of the effects on rats of different 
diets involving fatty acids. External problems 
have come from areas including industry, 
medicine and pubUc adminisfration. 
LITERATURE AND THE COLONIAL LEGACY 
Co-ordinator: Associate Professor James Wieland, tel. 21 3677 
T
HE YEAR has been one of expan-
sion for the Program. 
Research serves as the basis 
for innovation and for the 
maintenance of Uvely and informed teaching 
in the Department and the oufreach 
activities of the New Literatures Research 
Cenfre within the Department of English. 
The fact that the Program has become 
estabUshed - that its members have 
published extensively in post-colonial 
Uteratures and have been able to fravel to, 
and hosl conferences in the area - has 
meant that the Cenfre has buUt a reputation 
as a major focus for study in this fast-
developing field of research. Among the 
achievements in the past year have been the 
pubUcation of a bilingual edition of the 
plays of local Macedonian playwright, 
Blagoja (BUI) Neskovski, the publication and 
editing of three journals, the co-ordination 
of the major Uterary award in the field (the 
Commonwealth Writers' Prize), adminisfra-
tion of two MA courses in the field, the 
organisation of a fiUn festival and a 
conference on contemporary chUdren's 
Uterature. 
A donation of Canadian books to the value 
of $20,000, underUnes the ongoing commit-
ment of the Canadian govemmenl and has 
launched an outreach program with a 
seminar series on post-colonial Uteratures 
for HSC EngUsh teachers. 
In the area of pubUcation, BiU McGaw and 
Gerry Turcotte edited SPAN, the journal of 
the South Pacific Association for Common-
wealth Literature and Language Study, 
which was published out of the Departmenl 
as was New Literatures Review, edited by 
Paul Sharrad. Anne Cranny-Francis 
launched Social Semiotics as co-editor with 
Terry Threadgold of the University of 
Sydney. Two monographs were written: 
Gerry Turcotte's volume of poems and 
Anne Cranny-Francis's critical work on 
feminist fiction. 
One of the more sigruficant pubUcations of 
the year was Maurie Scoffs edition of three 
plays by Blagoja (BiU) Neskovski. BiU 
Neskovski began his professional writing 
career as a student of Wollongong Uruver-
sity. Before his death, at 23, he had seen 
professional productions of three of his 
plays. The pubUcation represents a co-
operative effort between the program and 
the lUawarra Macedonian community. 
Other substantial research projects such as 
bibUographies of James Wieland and Paul 
Sharrad are also continuing on target. 
Wieland's Shaking Hands With Shadows is 
in final draft form. Dorothy Jones's Ausfral-
ian/Canadian comparative work is 
Members of the research group from left are Associate Professor fames Wieland, 
seated, Scott Finlay, Gerry Turcotte and Dr Paul Sharrad 
proceeding weU, and Sue Gillett continues to 
pubUsh regularly on post-colonial writers. 
Research into in Pacific literature has 
resulted in continued pubUcation of articles, 
and also in the infroduction of undergradu-
ate subjects: in Pacific Literature (Paul 
Sharrad) and Comparative Ausfralian/New 
Zealand Writing (Dorothy Jones and 
Graham Barwell). 
New program members Gerry Turcotte, 
Jane Freebury and Kate Newey have added 
Australian gothic, post-colonial cinema and 
drama to the program's areas of interesl as 
well as an increased commitment to the 
study of Canadian literature. 
The New Literatures Research Cenfre 
Seminar Series continues both as a focus for 
research in the field and a place for the 
dissemination and exchange of ideas. 
During the past 12 months the series has 
welcomed many visitors, including Dr 
Suvendi Perera (Columbia University, NY), 
Australian writer Robert Drewe, Ms 
Merlinda Bobis (De La SaUe University), and 
Dr Maria Suarez (University of Oviedo). 
Visiting feUows to the Cenfre included 
writers Dr Sudesh Mishra (University of the 
South Pacific), Mr K S Maniam (Uruversity 
of Malaya) and dramatist Gamini Haththo-
tuwegama (Kelaniya University). 
Program members are now involved not only 
fri the Post-colonial MA course administered 
by the EngUsh Departmenl but also in a cross-
disdpUnary MA fri Culhiral Studies with ttie 
Departments of Sociology and Science and 
Technology Studies. 
The growing reputation of the Cenfre has 
enabled program members to use their 
expertise to extend the operation to include 
a community teaching function. During 
April and May 1991 Paul Sharrad co-
ordinated a series of evening seminars on 
Christopher Koch, J M Coetzee, Gwen 
Harwood, Peter Carey and Michael 
Ondaatje, for HSC EngUsh teachers. These 
seminars were conducted by specialists and 
reflected the new emphasis on post-colonial 
writing at HSC level. They provided a 
much-needed resource on these writers and 
a critical forum for teachers. The seminar 
series is to be extended in 1992. 
The Commonwealth Writers' Prize was 
again administered by program members, 
with Paul Sharrad as chairman. 
Under the auspices of the Centre, Michael 
Stone co-ordinated the university's ffrst 
Children's Literature conference - Contempo-
rary Children's Literature: 1960-1990. The 
keynote speaker was Dr Peter Hunt from the 
University of Cardfrl and the conference 
atfracted 180 delegates from NSW, Victoria, 
SA and the ACT. Post-colonial themes of 
aboriginaUty and marginality were promi-
nent in conference papers. 
Under the direction of Jane Freebury, the 
program hosted a film festival enfitled. Feast 
on Film: Festival of Australasian Cinema. The 
festival ran from 31 May to 2 June 1991. 
Sessions featured the experience of Aborigi-
nal women, the freatment of migrants in 
AusfraUa, fUms by ,\ew Zealand director 
Jane Campion, 'Women's pictures', and one 
session devoted to films for chUdren. 
ANCIENT AND PRESENT-DAY ISLAND ARCS 
Co-ordinator: Dr C L Fergusson, tel. 21 3860 
X^OYFUIOBKCENCE 
specmoMETRY 
In a Department 
him is Dr Bryan 
of Geology laboratory Dr Chris Fergusson, Program co-ordinator, is on the right. With 
Chenhall, a lecturer in Geology 
and Isotope Geochemistry 
(ICOG) held in Canberra in 
September 1990. Dr Paul Carr has 
also collaborated with Dr 
Graham Carr (CSIRO North 
Ryde, program associate) on a 
project examining the timing of 
economic mineralisation in the 
north-eastern Lachlan Fold Belt. 
This project has demonstrated 
that at some localities mineralisa-
tion is considerably younger than 
previously anticipated; this will 
have important implications for 
mineral exploration. 
Dr Bryan Chenhall and PhD 
student Ahmad Mazaheri have 
been examining the metamorphic 
petrology of carbonate rocks and 
skarns located adjacent to 
igneous intrusions in the north-
eastern Lachlan Fold Belt. This 
study is revealing how a complex 
interplay of fluids from the 
cooling magmas has reacted with 
limestones to produce a fascinat-
ing assemblage of minerals. 
T HE TASMANIDES Research Program is concerned with the geological evolution of Palaeozoic (570 to 245 million 
years old) rocks in eastern AustraUa and the 
development of their modern analogues in 
Indonesia. In the middle of last year 
Professor Peter Coney and Dr Roger Cooper 
joined the Program for a month as visiting 
research scholars. Professor Coney, from the 
Department of Geosciences at the University 
of Arizona, is a world leader in tectonics and 
came to Wollongong to work with Dr Chris 
Fergusson on the tectonics of the Lachlan 
Fold Belt. Dr Roger Cooper, Geological 
Survey of New Zealand, came to Wollon-
gong to carry out further studies of the 
Cambrian-Ordovician frilobite fauna from 
Mount Pafriarch, New Zealand, with 
Associate Professor Tony Wright. 
Associate Professor Brian Jones continued a 
major effort as Editor of the Australian 
Journal of Earth Sciences, with editorial 
assistance from Drs Paul Carr and Chris 
Fergusson. The journal is the avenue for 
publication of much of the work undertaken 
on the Tasmanides, so that the connection 
lends considerable prestige to the Depart-
ment of Geology. 
After two years of Tasmanides funding the 
upgrade on the X-ray Diffraction (XRD) 
equipment has been achieved and the 
machine is now fulh' operational. The XRD 
is used for mineral identification and the 
present operating system allows computer-
ised search matching of up to 57,000 known 
crystalUne phases. Some Tasmanides funds 
are also being used to help in the upgrade of 
the X-ray Fluorescence chemical analysis 
equipment. 
During the early part of the year Dr Paul 
Carr co-edited the 145-page Centre for 
Isotope Studies Research Report 1988-90 
which summarises the aims and findings of 
45 research projects undertaken under the 
auspices of the centre since its inception in 
1988. The cenfre is a co-operative venture 
between CSIRO and nine universities, 
including Wollongong, that has obtained 
financial assistance from the Australian 
Research Council (ARC) and other granting 
bodies. Equity in the centre provides access 
to sophisticated analytical facilities and 
forms the basis for collaborative research 
between CSIRO and tertiary institutions in a 
wide range of topics relating to geological 
and environmental problems. 
A detaUed study of the isotopes and 
geochemistry on the Marulan Batholith is 
nearing completion and the results are being 
prepared for publication with Associate 
Professor Brian Jones and Dr Bruce 
Chappell (Australian .National University, 
program associate). A paper on this project 
was presented at the International Confer-
ence on Geochronology, Cosmochronology 
A highlight of the year for 
members of the Program was a symposium 
on the Lachlan Fold Belt held at the Austral-
ian Academy of Sciences at Canberra in 
February 1991 and jointly organised by Dr 
Chris Fergusson (Tasmanides Program co-
ordinator) with Dr Richard Glen (Geological 
Survey of NSW) and Dr John Walshe 
(Department of Geology, Ausfralian 
National University). The Lachlan Fold Belt 
is the main component of the Tasmanides in 
south-eastern Australia. Members of the 
Program have been involved in research on 
these rocks for some time. The conference 
was a considerable success, attracting over 
200 participants including some geologists 
from as far away as Norway and Arizona, 
but mostly geologists from south-eastern 
Australia (universities, indusfry, state and 
federal scientific bodies). Two papers were 
presented by members of the Tasmanides 
research program. One was by Chris 
Fergusson and Professor Peter Coney on the 
overaU tectonic setting of the Lachlan Fold 
Belt. The other paper was by Dr John 
Pemberton, Associate Professor Wright and 
numerous past and present students, on the 
geology of the northern Capertee High, 
summarising the results of geological 
research by these people. A volume of 
selected papers is being prepared from 
contributions to the conference under the 
joint editorship of Dr Chris Fergusson and 
Dr Richard Glen, to be published by the 
prestigious Elsevier journal Tectonophysics 
Dr Chris Fergusson continued field work in 
cenfral Queensland with Associate Professor 
Robert Henderson (James Cook University, 
program associate). Work began in 1990 on 
the coastal tract around Mackay, examining 
a poorly documented succession that forms 
the northernmost part of the New England 
Oregon. These rocks formed adjacent to a 
volcanic chain in the Late Devoruan and Early 
Carboniferous and contain a puzzling 
assemblage of deep-marine to terrestrial rocks. 
Field work was also conducted inland, in the 
Charters Towers-Clermont region, where 
rocks of the Anakie Inlier and basal 
Drummond Basin were examined. Despite 
their significant economic mineralisation 
and their widespread extent (they continue 
in the subsurface throughout much of 
central and southern Queensland), litfle is 
known of these rocks. Results of the ARC-
project (1987-1989) on the northern New 
England Oregon have been published in two 
papers with several more papers under 
review and being prepared for submission. 
Rubidium-strontium (Rb-Sr) isotopic dating 
of biotite-whole rock pairs was undertaken 
by Dr Paul Carr to resolve the timing of 
deformation in the region. A paper summa-
rising the results and implications has been 
submitted for consideration for publication 
in an international journal. 
Associate Professor Tony Wright has 
continued his studies of Devonian fossUs 
under continuing ARC funding, and last 
year pubUshed an important paper on the 
Late Devonian corals and conodonts from 
Keepit Dam in north-eastern New South 
Wales. A paper on the endemic brachiopod 
Notoconchidium was published in the 
proceedings of the second International 
Brachiopod Congress held in Dunedin in 
February 1990. Dr John Pemberton has 
continued his studies on the volcanic 






Major subdivisions of the Tasmanides in Eastern Australia 
FOSSIL FUELS 
Co-ordinator: Dr A C Hutton, tel. 21 3832 
THE FOSSIL Fuels Program incorporates members of the departments of Geology and of Civil and Mining Engineering. 
Membership of the Program initially 
consisted of four researchers from each of 
the two departments and two associate 
members, either Research Assistant or 
Professional Officer in Geology. During 
1990, collaborative work was undertaken 
with a number of researchers both in 
Ausfralia and overseas and associate 
members were added to the Program. 
Postgraduate courses have continued to 
provide a sfrong base for research and the 
acceptance, into the program, of overseas 
students has been maintained, thus laying 
the groundwork for collaborative research 
with institutions and government instru-
mentaUties in other counfries. 
John Bamberry and Aivars Depers (Geology) 
during the year organised a seminar on Gas 
in Australian Coal. The seminar atfracted 
some 120 delegates and was as successful as 
the longer-runrUng Newcastle Symposium, 
which covered aU aspects of coal geology 
and mining. Dr Nadjat Aziz contributed a 
section on dust control in mines in the Mine 
VentUation and Environment Workshop 
held from 1 to 12 April 1991. Five other 
workshops were organised in 1990 under 
the auspices of the Key Centre for Mines 
including Geostatistics and Mine Planning, 
Application of Computers in the Mining 
Industry (July 22 to 26), Sfrata Confrol in 
Mining, From Principle to Practice (October 
22 to 25), Basin Analysis (November 19 to 
24) and Coalification and Mineral Matter in 
Coal (November 26 to 30). 
The courses counted towards Master of 
Mine Management and the Graduate 
Diploma in Mining Management where 
students were enroUed in the respective 
degrees. 
A pleasing feature of these events was the 
attendance of participants from overseas 
and the attraction of papers from other 
countries for the programs. 
Short courses planned for 1991 include Mine 
Waters (November 4 to 8, Professor R Singh) 
and Environmental Geology (November, Dr 
B E Chenhall). 
Members of the FossU Fuels Program were 
involved in cooperative research submissions; 
Professor R Singh co-ordinated two appUca-
tions and Dr Aziz co-ordinated one. Other 
members associated with the appUcations 
were Drs Baafi, Fergusson, Hutton and Porter 
and Associate Professor B Jones. 
The Key Cenfre for Mines was also a co-
sponsor of the 4th BHP Schools Competition 
conducted in May. Prizes were awarded in 
August during the University Open Day. 
Over 400 students submitted enfries and a 
total of $14,000 in prizes was divided among 
the winners. 
With removal of the uncertainties that beset 
the Key Centre for Mines for the previous 
years, it is believed that the collaboration 
expected for the Fossil Fuels Program will be 
realised. The new Director has embarked on 
a rationalisation of the Cenfre's aims and 
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objectives, so that the proposed activities of 
the Cenfre more closely align with those of 
the Fossil Fuels Program. The appointment 
of Dr Aziz as Assistant Director Wollon-
gong, implies closer liaison between the two 
bodies. 
Sedimentology and stratigraphy of 
coal sequences 
The objectives of this project are to under-
stand the geology of coal basins, both in 
Australia and overseas. Especially important 
are the composition of the coals and the 
nature and geometry of the interseam clastic 
sediments; and evaluation of the coal basins 
with respect to the tectonic events which led 
to their formation; and the implications of 
these events on the origin and properties of 
the coal. 
This project has been highly productive in 
terms of research, the sfrength which 
continues to attract overseas students. The 
National Energy Research Development and 
Demonsfration Program (NERDDP)-funded 
project clearly represented a major advance 
in the understanding of the southern Sydney 
Basin and several papers will be forthcom-
ing this year. We see litfle need to alter this 
project. 
Thick seam mining 
A reasonably large percentage of AustraUa's 
coal resources are contained within thick 
seams. The objective of this project is to 
determine parameters for thick-seam mining 
systems, with special emphasis on mine 
design, mine safety, ground control and coal 
geology. 
The project has been successful in attracting 
an external grant of $100,000. Within the 
mining industry there is less research 
emphasis on thick seam mining than on gas 
in coal safety problems and dust suppres-
sion. The project will take advantage of 
these new areas and will also closely 
examine deep mining of seams such as is 
expected for the Sydney Basin when existing 
reserves in the Southern Coalfield diminish 
and mining is focused around Campbell-
town and Camden. 
A feature of the Thick Seam Mining Project 
has been the study on longwaU dust 
extraction researched by Dr Aziz and Dr 
Balusu Rao. It has been recognised that 
increased levels of dust generation occur 
along high-production longwaU faces as a 
result of face spaUing, support advance and 
goaf collapse; although advances have been 
made in dust-exfraction systems, the 
problem has not been solved. Dust-
exfraction systems in the UK and USA are 
generally flooded bed-type 
coUectors used in conjunc-
tion with a water eUminator. 
The disadvantage of these 
systems is their large size, 
which prevents the equip-
ment being used in long waU 
locations. 
The Joint Coal Board 
awarded a confract to the 
University to design, 
develop and evaluate a 
compact longwaU dust-
exfraction system suitable to 
Ausfralian situations. The 
stiidy began in 1990 with a 
literature survey to develop 
a thorough understanding of 
the basic principles of dust 
extraction and to evaluate 
existing methods. A program 
of field visits was under-
taken in the quest for first-
hand, underground 
knowledge of the levels of dust generation 
at specific longwaU faces. 
The researchers subsequently evaluated 
vacuum-deaner-type exfraction systems by 
performance testing TGrby vacuum cleaners. 
Different versions of venturi systems were also 
shidied. The second stage of the study has 
begun wdth the satisfactory construction and 
laboratory testing of a prototype dust-
exfraction unit. The equipment is based on the 
air/water venturi system of moving afr which 
is then filtered with water fraps. The prototype 
is to be field tested at BHP's Tower CoUiery at 
Douglas Park. 
After the initial field trials, the number and 
phasing of prototypes for a full-length 
longwaU face will be estimated and a larger 
model planned. This multi-stage scrubber 
system will then be modeUed on computer 
and tested in the field. 
Under the leadership of Professor Raghu 
Singh, the Department of Civil and Mining 
Engineering is also investigating other 
aspects of longwaU mining, including 
condition monitoring and expert systems for 
longwaU mining machinery. The develop-
ment of instrumentation for longwaU 
condition monitoring has been reviewed 
and development sfrategies proposed for 
the condition monitoring and expert system 
for longwaU mining machinery. 
Reserves, quality control and coke. 
Accurate assessment of coal reserves 
becomes increasingly important as economic 
problems increase the sfress on meeting 
coal-quaUty parameters. Geological and 
Dr Naj Aziz, senior lecturer, crouching, and Ian Laird, senior technical officer, carrying out experiments 
with a rock-cutting simulation rig. Developed in the Department of Civil and Mining Engineering, the rig is 
used for research into rock-cutting pick designs of a type used in the mining industry. The pick is located at 
the lower end of the vertical tool bearing down on the rock sample in the middle of the picture 
mathematical methodology needs consider-
able development. Transfer of older 
computational methods to the microcom-
puter environment has the potential to 
increase access to reserves computational 
systems. Standardisation of petrographic 
analysis is a major issue in the acceptance of 
new classification standards. Coke proper-
ties continue to be important both for the 
domestic steel indusfry and in coking coals 
for export. 
Petroleum 
The challenge in the pefroleum industry is 
to discover oil and gas under low and 
unstable price regimes in areas which range 
from being poorly known to having already 
been extensively explored. Interlocking 
problems include the identification of source 
rocks, accurate measurement of the extent 
and timing of oil generation, migration 
mechanisms, the location of fraps, the 
validity of trap types and modeUing to 
provide an integrated approach to play 
definition and ranking. Dfrect links afready 
exist between this research and work on coal 
and oil shale. 
This project has atfracted a large body of 
students. The new microscope, with its 
capabilities for spectral measurements, wiU 
open up fresh research areas. A NERDDP 
appUcation is planned. The three-year funding 
spread has resulted in the irucroscope 
requiring a long lead-in time before its fuU 
potential can be realised. Funding for 1989-90 
permitted the basic microscope, with faciUties 
for reflectance measurements, to be purchased. 
Fimding for 1991 wiU allow purchase of a 
camera and the fUters requfred to permit 
quantitative measurement of spectral data. 
Characterisation of oil shales 
The objectives of this work are to character-
ise Ausfralian and overseas oU shales and 
compile a data bank of geological pefro-
graphic, mineralogical and sedimentological 
information in order to understand the 
origin of oil shale deposits. 
Despite the scare associated with the Middle 
East conflict and Australia's vulnerability to 
oil-price fluctuations, the project has so far 
failed to atfract significant external funding. 
The two prongs of the project wiU be 
merged and applicafions have been made to 
the AusfraUan Research Council (ARC) and 
CSIRO/University of Wollongong. Funda-
mental geology is lacking for Ausfralian oil 
shales. Considerable fundamental research 
remains to be undertaken. 
Pyrolysis and geochemistry of oil 
shales 
The objectives of this project are to maintain 
a leading role in the areas of oU-shale 
pyrolysis and geochemistry, which wiU 
become vitaUy important when AusfraUa's 
pefroleum resources fall to a level at which 
alternative Uquid fuels are required. Future 
research wUl concenfrate on detailing 
petrographic and geochemical changes in oU 
shales that are being heated, on a bench 
scale, at various temperatures. Such research 
is \dtal to the understanding of retorting 
behaviour of oU shales and, as a side benefit, 
might help in understanding in the 
generation of pefroleum. 
d 
STUDIES IN CONTEMPORARY ARTS PRAC 
PERFORMANCE IN AUSTRALIA 
Dr Ainlrcio Schidtz, co-ordiiiator of the 
Program, is collaborating with the Univer-
sity's Music Development Officer, David 
Vance, on a long-term project to create an 
annotated anthology of Australian Music 
S
HARED convictions that art is 
fundamentally about ideas and 
I that Australian arts research has 
sometimes been insufficiently 
interrogatiN'e are central to the diverse 
projects operating within the Studies in 
Contemporary Arts Practice and Perform-
ance in Australia Research Program. The 
relative paucity of cross-disciplinary 
theoretical discussion has contributed to a 
distinctive profile for this Program in its 
investigation of a number of interrelated 
areas. That many of the researchers have 
flourishing artistic careers sfrengthens an 
argument in support of the value and 
relevance of their work. 
In her research. Sue Rowley addresses some 
aspects of the relationship between artistic 
practice and scholarly writing. Her work on 
developing theoretical frameworks for 
interpreting craft has attracted considerable 
attention in Australian debates about the 
visual arts. This work employs post-modern 
interpretive frameworks in its examination 
of the ideological and theoretical assump-
tions underpinning the so-called 'Art/Craft 
Debate'. Likewise, Diana Wood Conroy's 
work investigates the directions of contem-
porary tapestry weaving in Australia, 
including its growth and development in 
relation to national and international art/ 
craft movements since the 1960s. The 
present position of tapestry is being 
investigated with reference to methodologi-
cal models drawn from archaeology and 
anthropology. 
SimUarly, in the area of theatre studies, 
program members have stressed some 
unusual and commonly neglected areas. The 
contention that what happens in front of an 
audience is merely the tip of the theatrical 
iceberg is demonstrated in the work of Ian 
McGrath and John Senczuk, who are 
studying technical, aesthetic and historical 
aspects of theatre production. Ian McGrath 
has joint interests in state-of-the-art 
processes of lighting for the stage (the topic 
of his recent book) and the historical 
development of theatre technology in 
Australia. In researching historical develop-
ment he has mounted a large-scale oral 
history project involving interviews with 
numerous senior theatre craftspeople; the 
objective of this project is to gather the 
fading history of those techniques so rapidly 
overtaken by more recent technology. 
John Senczuk is examining frends in play 
writing in Ausfralia since 1960 in order to 
identify developments in style and content. 
His accumulation of data for an AusfraUan 
play script bibUography wUl provide the basis 
Narelle Jubelin, left, a highly successful needle-point artist both here and abroad, and one of 
only two to be included in the 1990 Venice Biennale, spent a period as an artist-in-residence 
at the School of Creative Arts in 1991. During her residency she researched ideas for a 
collaborative project with Anne Bremian, writer and jeweller, for exibition at the 
Wollongong City Gallery in 1992. With Narelle here is Sue Rowley, lecturer in the SCA 
for an analysis of the effect of scenic design, 
inherent in manuscript frends. Stage design, as 
an immediate cultural response to the 
AusfraUan envfronmenl can thus be com-
pared to analogous frends in the visual arts. 
Just as John Senczuk's research interests 
cross and hence redefine the fraditional 
domains of theatre and the visual arts, the 
studies of Associate Professor Peter 
Shepherd and David Vance assess the 
interplay of music and theatre. Their work 
has focused on the ways in which significant 
Australian works in that most difficult-to-
define genre, music theafre, have evolved 
over the course of their initial and subse-
quent productions. The aim of this research 
into performance practice has been to 
establish criteria for criticism and discussion 
which aptly acknowledge the existence of an 
aesthetic not solely either music or theatre but 
genuinely music-theatre. 
In the past 12 months Andrew Ford, another 
researcher, has held a series of interviews 
with an interesting range of Australian 
composers (including Richard Meale, Anne 
Boyd and Moya Henderson). He also has 
plans to broaden the scope of his research by 
including overseas composers (such as 
Harrison Birtwistle, John Cage, Elliott Carter 
and Steve Reich) whose music has been 
played in this country and has influenced 
the work of Australian composers. While 
many of these interviews have already been 
published in The Sydney Morning Herald, The 
West Australian, Australian Society and 24 
Hours, the planned end product of this 
research is a book to be entitled Composers in 
Conversation. 
The Visual Arts/Craft Board of the Australia 
Coundl has provided a grant of over $20,000 
to fund two artists' residencies of 12 weeks' 
duration in 1991. Needlepoint artist Narelle 
Jubelin's appropriations of culturally 
charged images critically interrogate the 
Performance, and trends in play writing in Australia, are among the researched strands 
connections between artistic representations 
and economic and political institutions. She 
was one of the Australian artists to be 
included in the 1990 Venice Biennale, with 
an installation of works, 'Trade Delivers 
People'. The work of another artist in 
residence, jewellery maker Anne Brennan, is 
highly regarded and her critical writing has 
contributed significantly to the development 
of the crafts in Ausfralia. She likens the craft 
object to literature in that it offers 'an 
intimate contract between user and maker, a 
private space to unfold an idea'. 
The impact of these residencies is registered 
throughout the Research Program. For 
example. Sue Rowley's recent paper on 
appropriation within the visual arts, written 
for Sounds Australian (No. 30, Winter 1991), 
discusses Jubelin's work. This issue is edited 
by program co-ordinator Dr Andrew 
Schultz and entitled 'Appropriation and 
Tradition'; it draws together the work of a 
number of significant writers, composers, 
ethnomusicologists and musicologists in a 
consideration of the relationship of music to 
notions of parody, influence and eclecticism 
within Australia's multicultural society. 
One significant instance of this is the 
fascinating effect of Aboriginal music on 
non-Aboriginal composers - a recent focus 
of the historical research of Andrew Schultz 
and David Vance in their long-term project 
to create an annotated selected anthology of 
Australian music. This research has already 
led to a range of successful publications by 
these authors in analytical areas related to 
contemporary Ausfralian music. 
APPLIED COGNITIVE STUDIES 
Co-ordinators: Professor W J Lovegrove, tel. 21 3742, and Associate Professor B L Cambourne, tel. 21 3973 
RESEARCH has continued with two major thrusts : the development of a literacy program and an ' associated teacher training and 
evaluation strategy in the Faculty of 
Education; and in the Department of 
Psychology the investigation of models of 
reading and factors contributing to reading 
failure. 
The reading and reading disabilities 
research received a strong boost with the 
appointments of Dr Steve Avons and Dr 
Linda Cupples. Together with Professor Bill 
Lovegrove they received a 
new ARC grant to investigate 
factors leading to reading 
failure. The research aims at 
both early detection and 
special instruction. Dr Jeff 
Wragg was awarded a small 
ARC to help with the 
development of a remedial 
program; this is aimed at a 
subset of disabled readers who 
have dUficulties with short-
term memory and 
disfractabihty. 
Dr Avons has pursued his 
research on word recognition. 
One line of approach has been 
on contextual effects on word 
pronunciation. This work is 
concerned with dual-route 
and connectionist models of 
word recognition. Findings 
are consistent with dual-route theories of 
reading. However, the word regularity 
effecl often cited as evidence for a dual-
route model was not affected by the 
contextual change. Another line of research 
has been concerned with phonological 
processes in reading. Final preparation, 
submission and acceptance of a manuscript 
on homophonic confusions in sentence 
acceptability and semantic categorisation 
tasks has been completed. 
Steve Avons has also continued his work on 
visual memory for colour. Initial studies 
have shown serial position curves in colour 
memory analogous to those which occur in 
visual pattern memory. The work was 
presented at the Experimental Psychology 
Conference in Canberra in July 1990, and at 
the Experimental Psychology Society, 
London, in January 1991. 
Professor Lovegrove and students have 
continued a series of studies in applied 
vision research. Elizabeth Conlon, a PhD 
studenl has developed a robust question-
naire to identify various types of visual 
discomfort. She has also conducted a 
: j'-U^er of experiments which demonstrates 
that the groups differentiated on the 
questionnaire also differ on some measures 
of visual processing. Robyn HiU, an 
Honours studenl has continued investigat-
ing the effect of mode of visual presentation 
on reading in normal and disabled readers. 
Her work shows that the visual conditions 
which are best for normal readers are those 
which are worst for poor readers. Both sets 
of results have important practical and 
theoretical consequences. 
Recognition of this research is seen in 
invited papers being presented by Professor 
Joint co-ordinators. Professor Bill Lovegrove and Associate Professor 
Brian Cambourne 
Lovegrove to the Second International 
Conference of the British Dyslexia Associa-
tion at Oxford and to the 18th International 
Scientific Conference of the Rodin Remedia-
tion Academy in Bern, 
Professor Lovegrove and Ms Karen Pepper 
continued their ARC-funded investigation 
of the role of spatial frequency channels in 
the global precedence effect. PreUminary 
results indicate thai confrary to previous 
reports, low-level visual processes are 
involved in the global precedence effect. 
This was suggested first by the result of 
unfrorm-field flicker and was demonsfrated 
more clearly by the use of high-frequency 
filtering techniques. 
Jeff Wragg has completed the first stage of 
development of his reading remediation 
program for severely disabled readers. He 
wiU soon start implementing this work in 
schools in the WoUongong area. 
Use of responsive evaluation at 
Warrawong Primary School 
Research by Associate Professor Brian 
Cambourne, Ms Jan Turbill and Ms Jan 
Hancock began in 1990 at Warrawong and 
has expanded. Now it includes six other 
regional schools, under the band of a joint 
University of Wollongong, University of 
Western Sydney, South Coast Department of 
School Education project entitled Evaluation 
of Learning lUawarra (ELI). 
It is envisaged that this research will 
generate a professional development model 
with the aims, in Stage 1 of enhancing 
teachers' ability to articulate, respond and 
report student's learning outcomes; and of 
involving teachers in a process that would 
result in them becoming more cognisant of 
the markers/cues that demon-
strate students' learning develop-
ment and growth, not only in 
literacy but across the whole 
curriculum. 
Stage 2 aims to examine these 
learning outcomes for thefr 
potential to reveal those indica-
tors/markers that signal bench-
marks of learning. 
Kiama project of language 
Analysis of the data provided by 
Mr BUI Winser has shown that we 
can now describe the language 
demands on beginning secondary 
school students, with reference to 
the discourses of EngUsh, History 
and Science. In History and 
Science, materials presented to 
students can be shown to contain 
components of more absfract and technical 
discourse than had been met at primary 
school. Some of the target group of students 
responded well to these language demands. 
A follow up project focusing on the teaching 
of English has been planned. 
Teacher professional development 
Dr Michael WUson's program of adminisfra-
tion of the original questionnafres based on 
the Fielding model of teacher professional 
development has continued with new and 
continuing groups of DipEd and BEd 
students. However, analysis of question-
naire data, while providing useful insights 
into changes which take place in teacher 
education students during thefr pre-service 
program in thefr first year in the field, 
indicates the need to supplement the data in 
a more open-ended way. In particular, the 
value of information on influences on 
professional development has become 
apparent. For this reason a series of semi-
structured interviews has been carried out 
with students and ffrst-year out teachers 
designed to eUdt thefr perceptions of the 
nature of and frifluences on their profes-
sional development. 
(Juestiormafre data have been subject to 
statistical analysis which has shown 
considerable change in student and teacher 
views of their professional roles both during 
and after initial pre-service programs. 
Interview data have been franscribed and 
entered into a data base in preparation for 
fiirther analysis of the types of professional 
change perceived to have taken place in 
relation to context and the factors which 
influence such changes. 
A paper on the questionnafre component 
was presented at the Ausfralian Teacher 
Education Association conference held at 
the University of Melbourne in July 1991. 
Classroom literacy learning 
This study is a longitudinal fr\quiry into the 
development of chUdren's classroom Uteracy 
learning sfrategies and perceptions in their 
first three years of school. The research site 
is Gwyrmeville Public School. The ffrst 
phase of the study was completed in 1990. 
This involved observations of children in a 
kindergarten classroom, as weU as inter-
views and a researcher-designed protocol 
with each of the 25 children in the class. The 
focus of the observations, interviews and 
protocols was to identify each child's ways 
of conceptuaUsing and constructing literacy 
in thefr classroom contexl in order to be 
able critically to examine what it is that the 
chUdren were learrung. Data analysis has 
Prominent researchers in the work of the Program are, from left, Karen Pepper, a Masters 
student, Dr Steve Avons, a senior lecturer, and Robyn Hill, a PhD candidate. All are from 
the Department of Psychology 
been carried from this first phase, and 
findings presented at a national conferences 
in 1990, and in July 1991. 
Findings have revealed the complex nature of 
chUdren's perceptions and interpretations of 
what happens in the name of reading and 
vwiting in the classroom; the complexity of 
these perceptions refled the miscegination of 
dassrooms as both sodal and academic 
learning contexts. Further, these perceptions 
lead to chUdren engaging with classroom 
Uteracy in difierent ways; some of these 
dfrections appear condudve to learning, others 
not. The second phase of the study has begun, 
where the 25 chUdren are being tracked fri thefr 
respective Year 1 dassrooms. 
ASIA-PACMC DEVELOPM 
Coordinator: Dr M Beresford, tel. 21 3669, and Dr D O'Brien, tel. 21 3654 
A FTER its launch last year, the 
/ % program of research on Asia-
^ ^ ~ ^ k Pacific Dev elopment Studies 
- ^ has developed strongly. 
Membership has expanded to nine and is 
likely to expand further over the next year 
as new staff members become associated 
with the projects linked to the Program. 
A major initiative in 1991 has been the 
beginning of a large project, led by three 
members of the Program, D P Chaudhri, 
Amnon Levy and Dennis O'Brien, on Cereal 
Trade and the Potential for Market Integra-
tion in the Asia-Australia Region. Several 
other researchers are associated with the 
project in various ways. 
National food security concerns have been 
the driving force behind the adoption of a 
number of policy instruments by Asian 
governments in the 1960s and 1970s aimed 
at accelerating adoption of green revolution 
technologies in agriculture. These resulted in 
substantial segmentation of the international 
market for rice and wheat in the region, and 
it is now widely accepted that concomitant 
distortions of input and product prices led 
to welfare losses for both producers and 
consumers. 
Recently, it is recognised that improvements 
in resource allocation, economic welfare, 
food security and price stability could be 
obtained by regional co-operation through 
the Unking of national input and product 
markets. The impUcations of less regulated 
trade in rice and wheat are enormous for 
AustraUa, which so far has a rather small 
share of the expanding intra-regional trade. 
The researchers on this project are attempt-
ing to measure the emerging comparative 
advantages in wheat and rice production in 
the various countries of the region, taking 
account of the vast differences in land, 
labour and capital inputs which give rise to 
differences in technical efficiency, resource 
endowments and price distortions. This 
involves, firsl analysing regional and 
international frade and output growth of 
cereals so that changing comparative 
advantages are identified. Secondly, the 
microeconomic determinants of changes in 
comparative advantage wUl be identified, in 
terms of factor proportions, returns to scale 
and responses to use of modern inputs such 
as chemical fertilisers. 
Work is continuing on a number of other 
projects initiated by Program members, 
including Edison Daya's investigation of the 
extent of hunger and food poverty in India 
and its relation to population growth. In 
collaboration with Indonesian scholars, 
Dennis O'Brien is also working on problems 
of agricultural development in Indonesia, 
particularly in relation to employment and 
income distribution. Several papers by these 
scholars and by postgraduate students 
attached to the program were presented at a 
workshop organised by Dr O'Brien at the 
University of Wollongong in early 1990. Dr 
O'Brien also presented a seminar entitled 
'Employmenl wage rates and income in 
Indonesia' at the Australian National 
University in September. 
foint co-ordinators Dr Melanie Beresford and Dr Dennis O'Brien 
Melanie Beresford is nearing completion of a 
study on aspects of the industrialisation 
process in the Philippines and also continu-
ing work on a collaborative project with 
overseas scholars on Vietnamese economic 
history. She was invited to present papers 
covering problems of agricultural develo]> 
menl environment damage and the Unpad of 
economic reforms on the economy of southern 
Vietnam to conferences in Brisbane, Canberra 
and Vancouver in 1990. A further paper, on 
industrial reform in Vietnam, wiU be pub-
lished soon in a book. Industrial Reform hi the 
Socialist Countries, edited by Ian Jeffries of the 
University of Wales. 
Tony Naughton has completed phase one of 
his study of East Asian Capital Markets and 
presented a paper to an international 
conference in Seoul. Dodo Thampapillai 
(now at Macquarie University) was also 
invited to present the results of his work on 
measurement of poverty to a seminar at the 
World Bank, Washington, and at universi-
ties in Canada. This work was carried out 
with funding from the Asia-Pacific Develop-
ment Studies Program in 1990. 
Ted Booth presented results of his study on 
overseas teaching practice in Malaysia as a 
means of enhancing cross-cultural commu-
nication to a conference in Auckland in 
December. 
Two other members of the Program, 
Edward P Wolfers and Harry Beran, are 
engaged in research on constitutional 
development in different areas of the Pacific. 
Professor Wolfers has drawn on his wide 
research and practical experience of Papua 
New Guinean politics to analyse and 
interpret the Bougainville crisis. He is also 
engaged in a comparative study of South 
Pacific constitufions and was invited in 1990 
to present seminar papers on a wide range 
of topics related to his research at the 
universities of Guam, Hawaii Melbourne, 
Monash and the ANU. Two chapters 
appeared in books edited by D Anderson, 
The PNG-Australia Relationship and G E Fry, 
Australia's Regional Security. Dr Beran is a 
new member of the program in 1990 and his 
work focuses on the problem of racial bias in 
the new constitution of Fiji. 
The Asia-Pacific Development Studies 
Program initiated a seminar program this 
year which has atfracted wide interest from 
the campus community. Speakers from 
Macquarie University, the University of 
Sydney and the University of Wollongong 
addressed a wide range of topics, including 
the Fijian constitution and economic and 
political developments m China and the 
PhiUppines. 
MATM AUEMENT STRATEGY AND ORGANISATIONAL 
CHANGE 
Co-ordinator: Dr T A Williams, tel. 21 3754 
THE MANAGEMENT Strategy Program is developing research-based knowledge of strategy, competitive advantage and 
organisational change in the areas of 
operations, finance, technology and human 
resources in organisations. 
CHiring the past year significant progress has 
been made through increasing national and 
international recognition of program 
members' research, the establishment and 
development of important linkages with 
other research bodies and client organisa-
tions, and an increased postgraduate 
shjdent involvement. 
The Program currently has eight members 
and six associate members from the 
Departments of Management and Business 
Information Systems. Research activities are 
focused on projects in strategy and competi-
tive advantage, human resource develop-
menl corporate strategy and capital 
structure, industrial marketing, corporate 
culture and strategic change and informa-
tion systems development in organisations. 
The first major project in strategy and 
competitive advantage concerned the 
impact of first-mover advantage on 
manufacturing innovation - particularly Just 
in Time (JIT) and Materials Requirement 
Planning (MRP II) in Australian manufac-
turing. Research was completed by Dr A B 
Sim and Professor J Lowe in late 1990, 
preliminary results were presented at the 
Australian and New Zealand Association of 
Management Educators Annual Conference 
in December 1990, and detailed analysis of 
the data is in progress. The research wUl be 
extended to first-mover advantage in service 
innovations. Dr Sim has begun a new 
research project on relationships between 
strategy and control systems in different 
environmental contexts (Australian and 
Asian), in collaboration with Associate 
Professor Hai Yap Teoh, and a preliminary 
paper was presented at the Pan-Pacific 
Conference Vlll in Malaysia in June 1991. Dr 
Sim has been invited to participate in an 
international research project on Interna-
tional Business and Co-operation in the 
Asian Pacific Basin, which is sponsored and 
co-ordinated by Kyushu Sangyo University 
in Japan, and involves researchers from ten 
countries. In collaboration with Associate 
Professor Teoh, Dr Sim will study Austral-
ian business and managen^ent issues in the 
Asia-Pacific regions. 
In the project on human resource develop-
menl Mr M Zanko presented the results of 
his research on employee rehabilitation 
through inter-organisational networks to the 
Second International Conference on the 
Ergonomics of Hybrid Automated Systems 
in Honolulu and the Third International 
Conference on Human Factors in Organisa-
tional Design and Management in Japan. 
Mr Zanko and Dr T A Williams are 
collaborating in further research on inter-
organisational networks. Dr Williams 
continued his research on information 
technology and organisational change 
during the year and the results were 
published as three book chapters. He 
completed the first major stage of a ten-year 
study of information technology and 
organisational change in an Australian 
government departmenl and established a 
collaborative relationship between this 
research and a longitudinal study which is 
being conducted in Britain by the School of 
Managemenl University of Bath. In early 
1991, the second of a three-volume collection 
of selected papers representing the research 
of the internationally renowned Tavistock 
Institute of Human Relations over the past 
40 years was published, and includes one of 
Dr Williams' recent papers on information 
technology and organisation. 
Initial research on corporate strategy and 
capital structure has been completed by Mr 
T Naughton and Professor J Lowe, in 
association with A Boon Sim from the 
University of New South Wales. Research 
results have been presented in papers to the 
Second and Third Annual Pacific-Basin 
Finance Conferences in Bangkok and Seoul, 
and in two refereed journal articles. Mr 
Naughton is now collaborating with 
Associate Professor Hai Yap Teoh in an 
examination of the foreign-exchange risk 
strategies of Australian companies, and this 
research is well advanced. 
In the project on industrial marketing, the 
first major study concerned the determi-
nants of Australian organisations' services. 
Mr P Patterson and Dr P Dawes have 
completed this project and the results were 
presented by Mr Patterson at the Interna-
fional Industrial Markefing and Purchasing 
Conference in Milan, at the Australian and 
New Zealand Association of Management 
Educators Annual Conference, and in two 
refereed journal articles. 
The research project on information systems 
development in organisations has estab-
lished strong links with lUawarra Electricity 
to develop a software package which will be 
jointiy commercially marketed. A second 
software package is being developed. 
Associate Professor G Winley is closely 
involved in this joint research and commer-
cial venture. Through Dr S Little, the project 
has also established close relationships with 
the Key Centre in Strategic Management at 
Associate Professor Graham Winlei/ is 
involved in the software package drocloped 
for lUawarra Electricity 
the (Queensland University of Technology. 
Dr Little is adviser to the Centre's program 
on information systems quality, and is 
developing relationships between the 
project's research activities and the Key 
Centre's case study program. Dr Little was 
recently awarded the prestigious Design 
Studies Award for the best article pubUshed 
in Design Studies during 1990. 
Mr R MacGregor has further developed his 
research on user-defined icon sets in systems 
design and presented the results to the 
Computer-Human Interaction Conference in 
Melbourne in 1990 and, with Ms H Hasan, 
to the Computer-Human Interaction 
Conference in Stuttgart in 1991. Mr R Clarke 
presented the results of his research on 
social, economic and historical conditions in 
the development of a computing centre in 
an invited lecture at the University of Kiel in 
December 1990. 
Since the research program began in 1989, a 
seminar series has provided interaction 
between the projects, as well as being open 
to wider participation. In 1990-91 the 
seminars continued to perform the impor-
tant function of sustaining project interac-
tion and stimulating the pubUcation of 
research results. Research program mem-
bers pubUshed 35 refereed book chapters, 
journal articles and conference papers. A 
considerable amount of the research initially 
undertaken by the projects has been 
completed with significant results, and most 
projects are well advanced into new 
research, including a growing number of 
external collaborations. 
RESEARCH PROJECTS OUTSIDE PROGRAMS 
Astronomy and Astrophysics Group 
Co-ordinator: Dr W J Zealey, tel. 21 3522 
JL he Astronomy and Astrophysics Group 
has active observational, theoretical and 
instrumentation development projects.The 
research interests of the four staff members 
and postgraduate students encompass both 
the pure and applied research areas.While 
individual staff pursue their own research, 
they share a common interest in instrumen-
tation, particularly that associated with 
image analysis. 
Image digitising and analysis 
Many of the individual research projects 
depend heavily on image digitising and 
analysis. Zealey, Moore, Ihnat and Suters 
have estabUshed a major imaging facility 
based on CCD detedors and PC/AT 
computers and Sun Sparcstations. 
Two PC/AT based video digitising systems 
provide a basic image analysis facility. 
During 1990 the researchers used these 
systems to produce image databases from 
ESO/SERC survey fUms relating to Ring 
Galaxies, Wolf-Rayet stars and their sheUs 
and Protoplanetary Nebulae. Evaluation of 
other possible uses including the enhance-
ment of video images from the 1990 Boral 
gas plant fire, has been proceeding. 
Work has begun on the final integration of 
the CCD camera and X-Y stage as part of the 
development of a high-speed, CCD, plate 
measuring system program. This system 
will provide an advanced measurement 
facility for the analysis of UK Schmidt 
Telescope plate material. 
Galactic and extragalactic star formation 
Protostars and jets 
Young stars are born in dense cold clouds of 
dust and molecules.During their early years 
these stars lose prodigious amounts of 
material in supersonic winds. These winds 
are channelled by dense circumstellar disks 
into pencU-thin jets blasting out into the 
surrounding material. Because they are 
nearby, outflows aroiuid young stellar 
objects provide the best available opportu-
nity for detaUed study of asfrophysical gas 
jets. 
Using the newly commissioned, Anglo-
Ausfralian Observatory's infrared camera 
Zealey, Suters and RandaU have obtained 
observations of young steUar outflows, in 
order to study the interaction between the 
high-velocity jets and thefr surroundings. 
They hax'e completed a study of star 
formation in high-latitude molecular clouds, 
using sateUite infrared observations to 
characterise young stellar objects. Consider-
able use is being made of the Infrared 
Astronomical SateUite [IRAS] photometry 
and the Sky Hux maps to 
(i) identify new protostars on the basis of 
their far infrared colours. 
(ii) study the extended dark clouds in 
which they form. 
In parallel they have extended these 
techniques to other asfronomical sources 
which include Wolf-Rayet stars, Proto-
planetary Nebulae and Star Burst Galaxies. 
The Parkes-MFT-NRAO survey 
Over a period of three months during 1990 
Zealey, Suters and RandaU took part in a 
major radio survey using the Parkes 64m 
radio telescope. The Survey is the result of 
close collaboration between staff at Parkes 
[ATNF], the National Radio Asfronomy 
Observatory [NRAOL Massachesetts 
Institute of Technology [MIT] and staff and 
students of the Universities of Sydney, 
Macquarie, Western Sydney and Wollon-
gong. It complements the IRAS far-infrared 
maps, the ESO/SERC optical surveys and 
Einstein/ROSAT XRay images and will 
remain a landmark project in radio as-
fronomy for the next 20 years. 
This is the first complete survey of the 
southern skies to be made in the past 
decade. On the basis of their expertise in 
image processing and database analysis the 
Astronomy and Astrophysics Group has 
been given a major responsibility for: 
(i) the production of radio maps of the 
galactic plane. 
(ii) the cross-correlation between radio and 
infrared sources using IRAS data. 
This work will allow the detection of new, 
faint sources - Supernova Remnants, Wind 
sheUs, Planetary Nebulae, and Galaxies. 
Star burst galaxies 
Considerable effort is spent searching for 
supernova explosions in nearby galaxies in 
an attempt to understand the processes 
which lead to such massive steUar explo-
sions. One class of galaxies. Star Burst 
Galaxies, form stars at several thousand 
times the rate observed in our own Milky 
Way. As these stars evolve they are expected 
to produce supernova explosions at a 
similarly enhanced rate. Repeated observa-
tions of Star Burst Galaxies maximises our 
chance of observing an energetic supernova 
soon after it explodes. 
In order to identify highly active galaxies 
Zealey and Vincent Mclntyre have recently 
completed a survey of southern Ring 
Galaxies using the Parkes 64m radio 
telescope. In January 1991, Zealey and 
Suters followed up these observations using 
the Ausfralia Telescope, a radio synthesis 
telescope at Narrabrl to image several of the 
most active Ring Galaxies. 
A postgraduate student, Mclntyre, is 
spending part of 1990-91 at the Smithsonian 
Asfrophysical Observatory, Harvard, 
carrying out optical observations and 
beginning theoretical modelling of Ring 
Galaxies. 
Cooling flows 
Many of the galaxies in the universe are 
bound together by gravity into groups or 
clusters which may consist of anything from 
a few up to many thousands of galaxies. 
Along with the galaxies there is usually a 
large quantity of very hot gas trapped by 
gravity in the cluster. The gas is so hot that it 
emits X-rays, at temperatures of anywhere 
from a few million to more than 100 milUon 
degrees. 
Near to the centres of many clusters the hot 
gas has radiated most of its thermal energy 
and is being deposited as cool gas in and 
around a central galaxy. The rate at which 
the cooled gas is being deposited is so great 
that the whole of the cenfral galaxy may 
have been formed from cooled infracluster 
gas. This process is known as a 'cooUng flow*. 
Cooling flows raise many interesting 
questions. It is generally assumed that the 
cooled gas ultimately forms into stars, but if 
this is so then the types of stars formed are 
different to those that are formed in the 
nearby regions where we know that stars 
are forming. Because of this it is important 
to understand the details of how the cooled 
gas gets deposited and how it might form 
into stars. Together with colleagues in the 
UK and USA, Paul Nulsen is continuing 
work on this field in a number of areas. 
Asfrophysical fluid dynamics 
Nulsen continues to work on the develop-
ment of numerical codes for the study of gas 
flows in asfrophysical situations. Asfro-
physical problems commonly involve very 
large ranges of scale. Most fluid codes are 
poorly adapted to this type of problem, 
particularly when dealing with flows in 
more than one dimension. 
One code which has been used extensively 
for simulating asfrophysical flows is known 
as 'smoothed particle hydrodynamics' 
(SPH). This code can handle Lagrangian 
simulations in more than one dimension, 
but is not really suitable for freating wide 
ranges of scale because the fluid is simulated 
by pseudo-particles with a fixed size (the 
'smoothed particles'). One of the methods 
being developed is an outgrowth of SPH, 
but usuig a different method for the spatial 
ftyrf-,s .•-•--•nMm 
differencUig which aUows the size of the 
particles to vary in time and space. The 
other method, the Free-Lagrangian, also 
uses a flexible, moving grid, but in this 
method the spatial resolution is determined 
exclusively by the spacing of the mesh 
points at any place in the flow. 
Good progress has been made in the 
development of the modified SPH code 
during a visit to the Max Planck Institute in 
January/February 1991. 
It is expected that both these codes wUl 
prove to be useful for studying asfrophysical 
flow problems that have proved infractable 
to date. 
Variable stars and stellar old age 
As stars evolve in time, they go through 
increasingly chaotic periods as they attempt 
to balance thefr energy budgets. Observa-
tions of such variable stars aUow us to 
develop detailed models of the structure of 
the star and to understand the changes that 
occur within its core. 
The Magellaruc Clouds are the nearest 
galaxies to our own and present a unique 
opportuiuty to study complete samples of 
Long Period Variable stars. In coUaboration 
with researchers at MSSSO, Glen Moore has 
completed a search for LPVs m the SmaU 
Magellaruc Cloud using SERC plate 
material. FoUow-up specfrometry and 
photometry has been carried ou l using the 
MSSO 2.3m and Anglo-AusfraUan Tel-
escopes. 
Supernova search 
Many massive stars end thefr Uves in huge 
supernova explosions. It is important to 
identify such events as early as possible so 
that subsequent changes may be closely 
monitored. The acquisition, in 1988, of a 
DFM 0.4m, telescope equipped with an 
Asfrometrics CCD has stimulated a 
supernova search program. Robert Rein-
frank, as part of his Honours thesis, 
supervised by Glen Moore, produced a 
catalogue of CCD images of the brightest 
300 southern spiral galaxies in which 
supemovae are likely to occur. These 
galaxies are being observed at regular 
intervals as part of a supernova search 
program. This work earned Robert Rein-
frank the 1990 ASA Bok Prize in Asfronomy. 
Microwave Power Systems 
Associate Professor F J Paolom, tel. 21 3401 
Successful appUcations of microwave heat 
processing require powerful sources of 
electromagnetic energy. At 2.45 GHz, the 
frequency of microwaves used in domestic 
and most industrial microwave ovens, the 
maximum power available in a single 
magnetron is 5kW so that high power 
systems require multiple sources. The 
operating frequency also influences the 
dimensions of the heating chamber and the 
volume or mass of the products to be 
treated. Much higher power from a single 
magnetism is available at lower frequencies, 
powers as high as lOOkW, and the cost per 
watt is approximately half that at 2.45 GHz. 
And much larger heating chambers can be 
designed. 
The Microwave Applications Research 
Cenfre is actively involved with continuous 
industrial processing of bulk materials and 
there is an ever-increasing need for more 
power and larger applicators. To meet 
expected demand, a 915 MHz source 
producing 30kW of microwave power has 
been built. Great care was needed to protect 
the magnetron valve from overheating and 
incorrect operation. At such high power it 
was also essential to prevent harmful 
microwave leakage. Upon commissioning, 
the source provided stable power with a 
generating efficiency of 80 per cent. 
Research is now concenfrating on the design 
and evaluation of large waveguide applica-
tors for continuous mineral processing at 
temperatures up to 1000 deg C. Applicators 
at 915 MHz are approximately three times 
larger than those at 2.45 GHz, aUowing an 
order of magnitude increase in the volume 
of product to be freated. The large volume 
and power avaUable thus provides a realistic 
scale up of devices for indusfrial operation. 
Two appUcators are presently in the 
construction stage. One is a waveguide 
applicator for high-temperature processing 
of formcoke for metallurgical furnaces, 
whUe the second is a large rotary chamber 
some three mefres long to be used for rapid 
uniform drying of materials. 
Structural Engineering 
Professor L C Schmidl tel. 21 3138 
J_yuring the period covered by this reporl 
progress was made on an investigation of 
the fransverse sfresses in thin-waUed box 
gfrders. Of particular interest has been the 
use of simple structiual mechaiucs prind-
ples as a means of understanding the 
structural behaviour. An empirical relation-
ship has been developed that aUows a 
designer to obtain a quick appreciation of 
the influence of the variables involved 
without the need to carry out elaborate and 
time-consuming finite element analyses. 
These latter analyses, at a design conceptual 
phase, can stifle creativity and ingenuity, 
whereas simple and sufficiently accurate 
solutions can foster such qualities. Contribu-
tions to this work have enabled Mr M 
Salaheldin to obtain his PhD degree. 
Work on the ultimate load capacity of 
presfrained sfraight tubular struts has been 
completed. Mrs J P Lu obtained her PhD 
degree on work related to the topic. Briefly, 
the project confirmed, both experimentally 
and theoreticaUy, the earUer observations 
that there is a serious reduction in load 
capacity when members presfrained in 
tension, in order to increase thefr yield 
sfrength, are then loaded in compression. 
An ARC grant wiU enable this work to be 
continued with an investigation of the 
influence of prior flexural prestrain on 
compressive force load capacity. Curved 
struts are becoming more popular with 
structural designers, yet the influence of the 
inelastic flexural presfrain is largely 
unknown. 
Another ARC grant was obtained for a 
study of the self-erection of space trusses by 
post-tensioning. Some preliminary theoreti-
cal and computer work has been carried out 
on a particular truss layout to show the 
feasibUity of the system, but laboratory 
investigations are needed. This project is 
Unked to the earUer one, in that compressive 
elements may become inelastic during the 
erection stage. AUowance must be made for 
this effect. 
The project on the static and dynanuc 
pressures in sUos and hoppers is concluded. 
Dr Y H Wu confributed significantly, and 
several papers were published. However, 
the material constitutive relationships and 
their incorporation into the finite element 
analyses need to be explored in order to 
improve the precision of the prediction of 
the flow conditions. 
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Applied Mechanics 
Associate Professor A K Tieu, tel. 21 3061 
Friction and wear of ceramic coating 
i his is a collaborative research project with 
BHP Steel SPPD on friction and wear in 
heavy industry. A universal friction and 
wear test rig was built and tested, and it can 
be used to simulate realistically adhesive 
wear and abrasive wear in an industrial 
environment. 
Two different materials can be tested 
simultaneously. The rig gives continuous 
read-out of the vibration, temperature at the 
pin/disc interface, friction and wear of the 
pins during the tests. A survey of the 
tribological problems in the integrated steel 
works in Port Kembla has been completed 
and tests are now being undertaken on the 
coating of the plate mill-housing liners. The 
coating involves a stainless-steel coating 
covered with ceramics. 
Rolling-mill technology 
Studies have been carried out on gauge 
variation of strip, thermal stress in work 
rolls, hot-plate leveller, friction at the strip-
work roll interface and torque amplification 
in Hot Roughing MiU and Five Stand Cold 
Mills. Computer simulation of drive-train 
dynamics have been extensively correlated 
with test measurements at BHP integrated 
steel works. A study has been undertaken of 
the vibration characteristics of the hot 
roughing miU, including linear as weU as 
torsional vibration. The AustraUan Research 
Council and BHP Steel SPPD is sponsoring 
an Australian Postgraduate Research Award 
(Indusfry) to study the dynamics of at the 
strip-roll interface in the roughing mill 
which is relevant to mill shuddering and 
chatter. 
Superlaminar flow in thrust bearings 
An experimental thrust bearing test rig has 
been successfully commissioned to test 
different types of thrust bearings at speeds 
up to 150m/s. The test rig is fuUy 
instrumented to measure the oil film 
thickness, pressure, friction, temperature 
and fluid velocity. The fluid velocity are 
obtained by miniature Laser Doppler 
Anemometer using laser diodes, optical fibre 
and miniature optics. The experiments are 
being carried out on bearings operated in the 
superlaminar regime, and the results are 
correlated with a computer simulation. It 
was found that the existing design theories 
on turbulent bearings are inaccurate; a new 
design theory for high-speed bearings has 
been proposed. 
Condition monitoring of turbine bearings 
A computer simulation has been carried out 
to determine the vibration characteristics 
and the stability of steam-turbine bearings in 
power stations. The effects of oil tempera-
ture, clearance, unbalance mass and speeds 
on the bearing stability have been deter-
mined. This simulation indicates a need for 
correlation with experimental results. A full-
size bearing has been tested in a fully 
instrumented journal-bearing test rig 
equipped with transducers to measure oil 
film thickness, pressure, friction, shaft 
displacements and temperatures. Results are 
now being correlated with the computer 
simulation. 
Support for this project has come from 
Elcom NSW and the Australian Elecfricity 
Supply Industry Research Board and Caltex. 
Condition monitoring of hydraulic systems 
A hydraulic test bench is used to test the 
performance of servo valves, DCV and 
proportional valves worn during service, 
together with the computer program and 
A/D datalogging card. Condition monitor-
ing of the hydraulic valves has been 
successfully commissioned and the 
computer data-logging system is now being 
used to monitor the performance of the 
hydraulic system of the sliding gate in the 
Slab Caster. This study is carried out in 
collaboration with BHP Steel SPPD Port 
Kembla. 
High-performance bearings 
New thrust and journal bearings with high 
performance have been studied theoretically 
(Finite Element Method) and experimen-
tally. They have been proved to have better 
load-carrying capacity and lower friction 
than conventional bearings. They have been 
tested on the high-speed test rigs and the 
design data are being generated. 
Elasto-hydrodynamic lubrication (EHL) 
Different numerical methods have been 
used to simulate the oil film thickness of 
gear contacts for steady state load. Transient 
EHL study of spur-gear contacts have been 
completed. Contact problems in spiral-bevel 
gears and the lubrication of the knee joints 
are now being investigated. 
Numerical methods in tribology 
Finite Element methods have been exten-
sively employed in tribology, fluid mechan-
ics, and stress analysis. They are used 
together with CAD/CAM packages such as 
Nasfran, Sfrand 5, Sap-4, .NonSap, Autocad 
and Graftek. 
High Productivity Welding of 
Australian Plate Steels 
Associate Professor Druce Dunne, 
tel. 21 3014 
VV elding of metals has its roots in 
antiquity with the joining of gold by cold 
hammering. Although most other metals are 
less receptive to welding and require more 
sophisticated processes, hot forge welding of 
wrought iron is believed to date from about 
1500 BC. This process of joining iron or steel 
by means of the blacksmith's hammer has 
survived into the 20th century. There is no 
fusion of the parts in this method of joining, 
and it was not until the early 1900s that 
joining of steel was revolutionised by the 
introduction of fusion welding by which the 
flexibility, economy and productivity of the 
welding process was greatly enhanced. 
Nevertheless, the revolution occurred 
slowly, as was confirmed in the 1930s by the 
use of the proved technique of riveting for 
the construction of the Sydney Harbour 
Bridge. Oxy-acetylene welding and, more 
importanl arc welding did not become 
widely used industrially untU World War II. 
After some 50 years of experience, arc 
welding might be assumed to be a process 
that has been refined and developed to the 
nth degree, with little scope for further 
development. Such an assumption is 
invalid, as illustrated by the fact that 
welding is recognised as a critical step in 
manufacturing and is identified by most 
industrialised nations as a key technological 
area. With the aim of increased efficiency, 
reliabiUty and productivity over fraditional 
methods the USA, Japan, Europe and the 
USSR are investing large sums in develop-
ing their welding technology. Research and 
development are being vigorously pursued 
in arc welding processes such as multiple 
wire submerged arc, narrow gap, buried 
tungsten arc and robotic welding, as well as 
in laser and electron beam techniques. 
Welding technology is sfrategically 
important in the Australian context because 
of its potential to improve the export 
competitiveness of manufacturing industry, 
as well as strengthening the participation of 
our heavy engineering and fabrication 
companies in the development of our oil, 
gas and mining resources. 
Recognition of these imperatives by the IRD 
Board of DITAC was the basis for a 
successful research appUcation in 1989 by a 
group consisting of the University of 
WoUongong, CSIRO (Adelaide), BHP SPPD 
and Bisalloy Steels. The aim of this project is 
to develop high-productivity welding 
processes for Ausfralian-sourced structural 
plate steels. The CSIRO Division of Manu-
fachiring Technology in Adelaide provides a 
national welding research resource of high 
standing which is well equipped to 
contribute to the development of more 
productive and economical welding 
processes. BHP SPPD and Bisalloy Steels 
dominate in Australian production of 
quality plate steels, while the Department of 
Materials Engineering has a strong research 
record in the area of the physical metallurgy 
of steels. 
From a total GIRD grant of about $600,000, 
the University was awarded $120,000 to 
monitor and evaluate the structure and 
properties of the weld metal and heat 
affected zones, and thereby provide 
feedback for fine tuning of the welding 
processes and conditions being developed at 
the CSIRO. This aspect of the project is being 
led by Associate Professor Druce Dunne of 
the Department of Materials Engineering 
(Associate Investigator) and involves the 
work of two PhD research students, Mr 
Willy Pang and Ms Xiaping Lin. 
The complementary expertise of the 
researchers in this project has resulted in a 
highly successful venture which has aroused 
the interest of several Australian fabrication 
companies, augering well for the eventual 
transfer of technology through licensing 
agreements and other mechanisms, thus 
providing a catalyst for the development of 
a more competitive Australian fabricating 
industry. 
Freight Transport 
DrP Laird, tel 21 3421 
VV ithin the Department of Mathematics, a 
two-year Land Freight Transport Energy 
Evaluation sponsored by the Energy 
Research and Development Corporation is 
under way. 
The project's main priority is the Sydney-
Melbourne corridor, and this will be 
followed by NSW coal exports and then 
other transport corridors (eg Sydney-
Brisbane). In broad terms, about seven 
million tonnes of freight is moved over land 
each year between the Sydney region and 
the Melbourne region - five million by road 
frucks and two mUlion by rail for line haul. 
This shidy for the existing Sydney-Melbourne 
fransport corridor is complementary to 
investigations under way for the Very Fast 
Train (VET). The VFT is concerned with 
passengers and 'parcel' freighl as opposed to 
Une haul freight fricludfrig steel and contafriers. 
The Land Freight Transport Energy 
Evaluation aims, inter alia, 
1. to give robust estimates of the fuel 
savings that would result over a range 
of modal shifts from road to rail on the 
Sydney-Melbourne fransport corridor, 
and increased use of intermodal 
fransport on the existing rail system. 
2. to gain robust estimates of the liquid-
fuel savings that would result from 
selected grade and curve easing of the 
Sydney-Melbourne rail link. 
If the ruUng gradients and limiting curva-
ture were improved to Fast Freight Train 
standards, and if rail were to increase its 
modal share of land freight on the Sydney 
Melbourne corridor to 70 per cenl there 
could be savings in the order of 50 mUlion 
litres of diesel fuel each year. 
In evaluating the rail infrastructure 
enhancement leading to easier grades and 
curves, detaUed potential fuel saving 
calculations are required along with 
computer simulations. A reduction in a 
ruling gradient allows for a locomotive to 
haul a heavier load, giving fuel savings for 
each tonne of freight moved. Reduction in 
track curvature allows for higher speeds, 
with savings in fuel being made when heavy 
trains do not need to slow down before a 
tight curve, and accelerate after the curve to 
regain speed. The energy intensity of raU 
freight over well-aligned track such as 
Adelaide-Perth is about half that of the 
Sydney-Melbourne rail link with its present 
alignment. 
Preliminary work on potential fuel savings 
has already been reported in the CSIRO 
book. Greenhouse and Energy, and working 
papers of the Centre for Resource and 
Environmental Stijdies at the Australian 
National University. This research comple-
ments other freight-transport work in the 
Department of Mathematics including road-
cost recovery from heavy vehicles and rail-
freight development. Road-cost recovery 
looks at hidden subsidies to heavy truck 
operations through the under-recovery of 
road system costs and the incidence of 
external costs including road crashes, noise 
and air pollution. Although these subsidies 
are hidden, in total they are widely accepted 
to amount to the order of one biUion doUars 
a year in Australia. As such, they signifi-
cantiy exceed the combined government raU 
freight deficits. 
As shown by the numerous inquiries and 
reports recently released dealing with land 
transport reform, energy use and the 
potential Greenhouse effect there has been a 
marked increase interest by government in 
each of these freight transport topics over 
the past few years. 
Department of Computer Science 
Professor F O'Brien, tel. 21 3859 
J. he Departinent has been developing two 
new programs that build on the research 
undertaken through 1990. The hvo pro-
grams are in Software Engineering and in 
IntelUgent Systems. 
The research undertaken in 1990 concen-
frated on the development of the intelligent 
database design kit (IDDK). This work has 
covered the development of additional tool-
kit components, and the ability to pass 
information readily between components. 
The use of the design kit is now firmly 
established within the Department's 
undergraduate courses, and is in full use at 
Macquarie University. 
These developments have involved Gary 
Stafford, Stein Krav and Phil Herring. This 
research group has been augmented with 
staff involved in the application of intelli-
gent systems within robotics and communi-
cation systems. Several projects are currently 
being undertaken in this area; a typical one 
is the design and implementation of a 
knowledge-based fault-handling system for 
the BHP(IT) corporate voice and data 
network. This work is being undertaken as a 
Masters project by Peter Asquith under 
Professor O'Brien's supervision. 
The second new program is in Software 
Engineering; this has been under develop-
ment as a result of the cooperation with 
Telecom on software techniques for 
intelligent networks. 
The Program has been based on the global 
research into the Telecommunications 
Information Network Architecture (TINA), 
and on Telecom's direct involvement in this 
Program. The project work on TINA has 
been sub-divided among the confributing 
groups and Telecom is undertaking the 
investigation into the Universal Personal 
Telecommunications (UPT) service. The 
Department is researching aspects of UPT in 
conjunction with Telecom, notably the user 
interface, service creation and database 
design aspects. 
Under the direction of Professor O'Brien, 
this Program is initially planned to cover a 
three-year period . 
Department of Modem Languages 
Professor B Moloney, tel. 21 3676 
Ixesearch in the Department of Modem 
Languages continues to be conducted 
vigorously and profitably in a wide range of 
fields. 
Linguistics 
Dr Geoffrey Hull continues to research a 
number of language issues: his book on the 
Malta language question (ItaUan versus 
English) is now complete and awaits 
pubUcation, whUe Dr Gaetano Rando 
continues to extend his work on angUcisms 
in modern Italian, turning his attention now 
to the lexis of commerce, economics and the 
stock market. 
MeanwhUe, in what promises to be a 
remarkable and testing time of expansion 
for modem language teaching generaUy, Dr 
Susan Yates was involved from September 
1990 to January 1991 in the National Enquiry 
into Languages Other Than EngUsh (LOTE) 
Teacher Employment and Supply funded by 
the National Languages Institute and the 
Australian Advisory CouncU for Languages 
and Multicultural Education. As a regional 
consultanl her role was to survey the 
Higher Education Institutions (HEIs) of 
New South Wales and write a report on the 
training of LOTE teachers at the HEIs. The 
final reporl covering both schools and HEIs, 
was submitted by the Regional Team 
Leader, Beverly Derewianka (Faculty of 
Education) in January 1991. Of particular 
note is the importance of European 
languages in the context of Ausfralian 
business and industrial links with the EEC. 
Dr Brian McCarthy continues to apply the 
results of his research in a series of teaching 
manuals and in a new project on French 
Pronunciation: ProfUe and Remediation, for 
which he has received a University grant of 
$5,000 for 1991. This projed involves a 
comprehensive assessment and evaluation 
of the phonetic difficulties encountered by 
Australian learners of French. On the basis 
of the findings wiU be developed listening, 
discrimination and production exercises on 
computer and audio cassette to be used by 
students as a means of overcoming thefr 
principal pronundation difficiUties. 
A particularly exdting development is the 
commitment to Computer-aided Language 
Learning (CALL), which atfraded favour-
able comment in The Sydney Morning Herald 
(29 AprU 1991). Dr McCarthy and Mr Ray 
Stace of the Cenfre for Staff Development 
have produced 30 vmits of a Veri-French 
Instructional Package which are being 
piloted in the Department and in a number 
of other institutions. Other units are in 
preparation. This Hypercard-based material 
provides a thorough review of basic French 
grammar. Dr Rando is preparing CALL 
material for use in a franslation course, and 
the preparation of material in Japanese is 
also envisaged. 
Australian Uterature and society 
Research and publication in the field of 
Italian-Ausfralian Stijdies continue to thrive. 
The first volume of fhe 1988 conference, held 
fri Wollongong, on The Italian Community in 
Australia: the first 200 years, has now 
appeared, and two more are in preparation. 
Dr Rando has received grants of $2,000 from 
the Italian Consulate in Sydney and $3,708 
from the Literature Board of the Ausfralia 
CouncU for the pubUcation of the conference 
proceedings. Commissioned by the 
Giovanni AgnelU Foundation of Turin, the 
book which Dr Rando is editing together 
with Professor Stephen Casties, Ms EUie 
Vasta and Ms Caroline Alcorso, is nearing 
completion and an English language version 
has been commissioned by AUen and 
Unwin. 
Literature and society 
The pubUcation of Susan Yates's book. Maid 
and Mistress, was delayed, but for the best of 
reasons: the AusfraUan Academy of the 
Humanities awarded her a publication grant 
of $1,500 and recommended that the French 
quotations be franslated into English so that 
the book could reach a wider audience. Dr 
Yates has now begun work on a new project: 
'The New Confessor: the role of the doctor 
in nineteenth-century French society as 
represented in selected novels by Balzac', for 
which ARC support wUl be requested in 1992. 
ARC support continues to be given, in the 
form of a grant of $25,000, to Professor Brian 
Moloney's project on the history of the 
modem novel in Italy. Work on the data-
base is being carried out by collaborators in 
AustraUa, England and Italy, and material 
wUI soon be fed into computer. Professor 
Moloney's book on ItaUan novels of peasant 
crisis 1930-1950 is nearing completion, and 
he is also revising his essays and articles on 
the novelist Italo Svevo for pubUcation in 
book form. 
Translation also flourishes. Dr HuU has 
completed his EngUsh version of the Occitan 
novel by Joan Bodon, Lo libre de Catoia 
(1966), and Dr M CUicotta has translated 
Giovanrd Finzi-Contini's Tattered Freedom 
(Atessa 1943), a coUection of poetry in blank 
verse by the famous Jewish-ItaUan writer as 
weU as the text of the film 'lUusfration of 
New Techniques in Opthomologica! 
Research', by Dr Stefano Baiocchi et al. And 
Ms Mary Wells has been commissioned by 
the BBC to produce a radio adaptation of 
Inone Hisashi's musical play Yabuhara 
Kengyo or Yabuhara, the Blind Master Minstrel 
Associate Professor Vfricent Cincotta 
happily unites his passions for ItaUan opera 
and the novels and tales of ItaUan writers of 
the second haU of the nfrieteenth century in 
his work on the relationship between 
Uterature and opera as seen in Ubretto 
adaptations. In addition he has begun the 
compilation of a comprehensive history of 
the Spanish musical theatre - the first of its 
kind in EngUsh. 
Department of Philosophy 
DrR Dunn, tel. 213615 
LJT Harry Beran is writing a book which 
develops a democratic theory of poUtical 
self-determination. The theory is intended to 
assist in the peaceftd and just resolution of 
disputes over poUtical borders. Last year, a 
chapter from the book was pubUshed in 
Estonia in Russian translation. Dr Beran has 
also compiled an anthology of contempo-
rary philosophical writings on secession and 
political seU-determination, for which he is 
seeking a pubUsher. 
Dr Beran also has a research interest in New 
Guinea art. He has almost completed a book 
which presents the extant work, some 70 
carvings, of Mutuaga, a nineteenth century 
New Guinea woodcarver. Many of his 
carvings, held in Western museums, are 
regarded as masterpieces of tribal art in the 
Wesl but thefr creator's identity has not 
been known. The identity of fraditional 
tribal artists was ignored by early students 
and coUectors of tribal art. The present work 
is the ffrst to establish the identity of a 
nineteenth century New Guinea artist and to 
identify a substantial body of his work and, 
in doing so, restores a fragment of New 
Guinea's history to its people. 
Dr John Burgess has papers forthcoming on 
four topics: the influence of Quine and 
Davidson on Ausfralian phUosophy; fetal 
status and the ethics of fetal-tissue therapy; 
the respective roles of model theory and 
truth theory in formal semantics; the 
beginnings of sentience in the human fetus. 
He is co-editing a book on the sdentific, 
ethical and legal issues raised by fetal-tissue 
therapy to which, as author or co-author, he 
wUl be contributing six chapters. Dr Burgess 
is currently completing several papers on 
sUppery-slope problems in bioethics, a 
paper on moral realism and another on 
speech act-theory and conversational 
analysis. 
Susan Dodds is currently engaged in 
research on a number of topics in ethics and 
poUtical phUosophy. Her book-tn-progress. 
Property, Justice and Liberty, on the moral 
justifications of property rights, challenges 
liberal theories of property and offers a 
justification of limited property rights 
grounded on consideration of personal 
autonomy. Ms Dodds is also preparing 
papers on the moral status of surrogate 
motherhood confracts, the justification of 
prohibitive drug laws and feminist critiques 
of Uberalism. 
Dr Graham Oppy has five papers forthcom-
ing on the research issues: the rationality of 
beUef in God; relational and non-relational 
definitions of art; the analysis of 
prepositional attitude ascriptions; the 
concept of sexism; mediate and immediate 
objects of perception. 
Dr David Simpson is working on theories of 
interpretation, focusing on dissimulation in 
communication as a way of explicating 
fundamental capadties that underUe the 
possibiUty of commurucation and under-
standuig. He has papers forthcoming on 
lying, and on the analysis of communicative 
skills. 
There are two other books-in-progress in the 
Department. Dr Robert Dunn is writing a 
book entitled Attitudes and Agency and 
Suzanne Uniacke is working on one entitied 
The Self-Defence Justification of Homicide. 
The Philosophy Department welcomes the 
appointment of Dr Bemadette Tobin as 
Honorary FeUow. Dr Tobin has been 
awarded an Ausfralian Research CouncU 
Postdoctoral Fellowship to develop a 
virtues-based theory of medical ethics. Her 
appointment adds considerable depth to the 
Department's research interest in issues m 
appUed ethics, especially bioethics and 
criminal justice ethics. Dr Tobin will be an 
associate of The Department for a period of 
three years. 
Ben Jonson's Britain 
Mr Graham BarweU, tel. 21 3617 
vJraham Barwell's research for the past 
two years has involved an intensive study of 
the renaissance writer Ben Jonson. Barwell is 
particularly interested in the idea that 
Jonson developed of the country in which he 
Uved and of which he considered himself a 
part. 
Basing the examination on the proposition 
that people construct the reality they 
experience, and that one of these construc-
tions is their sense of their country, BarweU 
argues that it is useful to study Jonson in 
this light because of the personal and 
historical cfrcumstances which had the 
potential to affect the picture held by him 
and other members of his inteUectual circle 
(Camden, Cotton, Selden, Raleigh). These 
cfrcumstances include both his conception of 
himself as a poel and of his role as writer, 
and particular events, such as the proclama-
tion of the Scottish king, James VI as king of 
Great Britain and his attempts to unite 
England, Wales and Scotland. Also included 
are contemporary intellectual currents, such 
as the flourishing of antiquarianism - with 
emphasis on the rediscovery of Britain's 
Roman past under the influence of 
Camden's Britannia. It is also important to 
consider this aspect of Jonson to counter a 
common and misleading view of him as a 
writer with an exclusively urban, especially 
London, focus. 
Barwell's research over the past year has 
been concenfrated on his version of the 
British pasl from ancient Britain to Stuart 
Britain, since there is a vital connection 
between the idea of a country and the 
picture of its history. He has found that 
Jonson's picture is complex. Certain periods 
interest him particularly, but their relative 
importance in the overall picture changes. In 
the early and, to a lesser extenl the middle 
part of his career, Jonson emphasised the 
Roman and Arthurian contributions to the 
British pasl seemingly atfracted by their 
militarist and nationalist features. This 
emphasis is however graduaUy replaced by 
an increased focus on the medieval and 
early Elizabethan periods, and characterised 
by romanticised nostalgia. The picture of the 
preservers of the past also changes in 
emphasis, from the prominent - royal 
aristocratic or major inteUectual figures - to 
the humble. These changes are related to a 
combination of factors - Jonson's place and 
influence in courl his response to James I's 
policy and his contacts with his intellectual 
mentors, and his concerns with the rising 
tensions in Brifish society, especiaUy the rise 
of puritanism. There is a certain consistency, 
however, in that some general features 
continue to be emphasised regardless of the 
historical period. These include military 
figures and their exploits, poets, and figures 
with other Uterary associations as well as 
literary works. This aspect of Jonson's 
picture of the British past is best explained 
as having a close relationship with his view 
of himself as a writer and with the cfrcum-
stances of his own life. 
Syntagmatic Theory 
Dr Richard Hariand, tel. 21 3678 
1 hrough 1990-91 Richard Hariand has 
continued his work on Beyond 
Superstructuralism: A Theory of the Syntagm. 
His writing has mainly concenfrated upon 
two of the book's five chapters, deaUng with 
the impUcations of a syntagmatic theory of 
language in relation to philosophy, and in 
relation to linguistics. 
The chapter of linguistics focuses primarUy 
upon Generative grammar, the strand of 
linguistics most in sympathy with 
syntagmatic theory. Since Generative 
grammar continues to progress and 
proUferate at bewUdering speed, Cfr Hariand 
has found it necessary to do considerably 
more reading and research than had been 
originaUy contemplated. 
Something of the same holds true of the 
'Logical Analytical' section of the chapter on 
phUosophy, where he has had to bring 
himseU up to date with new developments 
in Formal Semantics and Possible-worlds 
Semantics. 
His argument on linguistics is divided into 
two parts. In the firsl Ue examines the 
Generative interpretation of syntax in order 
to show how a Generative approach can 
help to confirm a syntagmatic approach, and 
vice-versa. He also points to several recent 
advances in the Generative interpretation of 
syntax which appear to be moving towards 
an even closer convergence. 
The second part of the argument deals with 
semantics, where the situation is somewhat 
more compUcated. Here he fraces a 
succession of semantic models thrown up by 
Generative grammar: from the 'amalga-
mated paths' model of Katz and Fodor, to 
the syntactico-semantic model of the 
Generative Semantidsts, to the Montague 
model which founds most current work. He 
attempts to show certain limitations from 
which all these models suffer, due either to 
the predominance of a syntax-orientated 
way of thinkfrig (in the case of the ffrst and 
second models) or to the excessive influence 
of concepts borrowed from Analytic 
philosophy (in the case of the second and 
third models). He argues, naturaUy enough, 
that a syntagmatic theory of meaning can 
best supply the kind of 'semantics' which 
Generative grammar needs. 
The book is confracted to Routledge, and the 
manuscript is to be submitted by the end of 
1991. 
From Trajan's Column to Post-
Script—and back 
Susan NichoUs, tel. 21 4126 
Th he written word has always exhibited 
two qualities: the means by which it is 
created - quiU, chisel typewriter - and its 
communicative purposes - notices, lists, 
holy writ and so on. Writing carved in stone 
had different characteristics in the formation 
of the letters from writing created by a 
brush, different again from that created by 
impressing a stylus into wax, and different 
again from that created by the nib of a quill. 
When Gutenberg printed his Bible using 
movable type for the first time, the letters 
reflected the written word as it was 
currently being presented; as a replica of 
penwork. 
Eventually, movable type took on the 
appearance we recognise as print today with 
serif, sans seril upper and lower case, 
punctuation, lighl bold, italic, script and 
other aspects. The advent of word proces-
sors and computer-originated type intro-
duced a number of infelicitous typefaces 
reflecting the exigencies of the creating 
mechanisms. Optical character readers used 
two decades ago had rigid requirements in 
terms of their recognition capabilities - no 
ascenders or descenders, for example - and 
a series of 'computer typefaces' were 
developed which subsequentiy took on a 
design life of their own. 
Increasing sophistication in computing has 
led to the development of many elegant new 
typefaces and the recreating of the classic 
typefaces of the past. Two millennia after the 
Roman emperor Trajan had massive capital 
letters carved into a triumphal column in 
Rome, the US computer typographers, 
Adobe Systems, have recreated the shapes 
and style of those classic letterforms in a 
computer-derived typeface which they have 
called Trajan. 
Susan NichoUs' intention in this research is 
to trace the development of typography 
from its earliest appearance to the latest 
manifestations of type creation, particularly 
Apple Computer's new 'TrueType' 
typography and Adobe's PostScript fonts, 
and to show how these technologies are 
allowing the creation of typographies which 
can emulate and replicate not just the 
current form of lettering, but all prev ious 
type styles as well. This fact, plus the 
unprecedented availabiUty of the technol-
ogy, is as significant and as revolutionary as 
Gutenberg's original movable type. 
Medical Terminology of the Six-
teenth Century 
Mr R W McConchie, tel. 21 3671 
In 1990, Rod McConchie's research into the 
medical terminology of the sixteenth 
century continued. The major accomplish-
ment was to complete an exhaustive lexical 
analysis of John Banister's The historic of man, 
1578. This work yielded 972 additions and 
corrections to the Oxford English Dictionary, 
providing further substantial evidence of the 
need for upgrading the basis of this work -
one which is still assumed to be adequate for 
almost all scholarly purposes, including 
glossorial and editorial work. The research 
clearly demonstrates the need for large-scale 
investigation into the lexicon of the sixteenth 
century. 
A paper was read, with special attention to 
the accuracy of the Oxford English Dictionary 
at a research seminar at the University of 
Helsinki. 
Further progress was also made on the book 
provisionally entitled Lexicography and 
Physicke which attempts to interpret the 
mass of lexical material collected over a 
period of years. 
Geography, Power, and Insurance 
DrlainHay, tel 213187 
l_>'r Iain Hay is engaged in research tying 
national approaches to medical Uability 
insurance and workers' compensation 
together with the international economy of 
insurance. Some of this work is being 
published in 1991/92 by Praeger Publishers 
of New York as Loosing Control: Money, 
Medicine and Malpractice in American Society. 
The book deals with the national and 
international circumstances which brought 
medical liabiUty insurers to positions of 
influence over medicine and law in the 
United States. Against a backdrop of 
changing attitudes to health-care costs, the 
book also considers the impUcations of that 
insurer power for modern legal and medical 
arrangements in the United States. 
Dr Hay's next project, which is currenfly 
being developed, wUl involve an investiga-
tion of the role of foreign insurers and 
reinsurers in fransforming workers' 
compensation legislation in Ausfralia. 
EarUer work has suggested that foreign 
(re)insurers faced with the prospect of 
massive asbestos-related liability suits in 
Australia and elsewhere have surrepti-
tiously manipulated domestic legal 
environments in ways such that their 
potential exposure to liability claims is 
minimised. 
Dr Hay is pursuing an aim to produce a 
piece of work which transcends disciplinary 
barriers in social science and which will find 
both widespread popular appeal and 
academic significance. 
Managing Accounting Practices in a 
Changing Manufacturing Environ-
ment 
Associate Professor H Y Teoh, tel. 21 3625 
X his is a two-faceted study that investi-
gated the issue of relevance of extant 
management accounting practices for 
internal management decision-making. The 
first study examined the extent to which 
organisational and environmental variables 
would have an impact on the adoption of 
new management accounting methods in 
companies faced with changes in their 
manufacturing technologies. Initially carried 
out in Australia, this study has also been 
conducted in Malaysia. It will now be 
extended to New Zealand, to enable a cross-
country comparison to be made, in line with 
international accounting. Associate 
Professor Teoh's other area of research. 
The second facet of this study is concerned 
with investigation of the interrelationships 
of business strategy, environment and 
controls, and their impact on performance. 
This is a joint project with Dr A B Sim from 
the Department of Managemenl involving 
the applications of sfrategic management 
theory and confrol theory within a multi-
disciplinary framework. Researchers 
examined the linkage between sfrategic 
management and management accounting. 
Similar studies have been completed in 
Singapore and Malaysia to provide a basis 
for international comparative analysis. 
International business and coopera-
tion in Asia-Pacific basin 
Dr A B Sim, tel. 21 3611, and Associate 
Professor H Y Teoh, tel. 21 3625 
Dr 'r Sim of the Department of Management 
and Associate Professor Teoh of the 
Department of Accountancy were invited to 
be members of a research team working on 
an international project entitied Intema-
tional Business and Cooperation in the Asia-
Pacific basin. The project is sponsored and 
coordinated by Kyushu Sangyo University, 
Japan. The team is made up of scholars from 
ten different countries investigating the 
issues and prospects of international 
business and cooperation (regional, inter-
regional and global) from different perspec-
tives. The research will scrutinise Australian 
business involvement including the 
managemenl control and other business -
and accounting-related issues - in the Asia-
Pacific region, fast emerging as a key and 
dynamic area of economic and business 
growth. Results of this research wiU be 
integrated with those from the other 
countries and published as a research 
monograph. 
Nursing - who does it and why? 
Isla Bowen, tel. 21 3470; Margaret Gerry, tel. 
21 3468; Barbara Tooth, tel. 21 3381 
It is anticipated that in 1992 all nurses will 
undertake their basic qualification at degree 
level. This raises the question of whether the 
profile of students entering the course will 
differ from those undertaking the current 
course at diploma level. This research study 
has begun by collecting data on students of 
the final intake of the diploma program. 
These profiles will then be compared with 
those of the first intake of the degree 
program in 1992. 
Information has been collected on a number 
of characteristics. These include basic 
biographical data and variables such as 
reasons for career choice, perceptions of the 
nursing role and career prospects. 
In addition to allowing a comparison to be 
made between these two groups, the 
information coUected wiU be used to 
identify possible target groups for future 
recruitment to the nursing profession. NSW 
currently has a shortage of nurses and issues 
of recruitment, advertising and the promo-
tion of nursing as a professional career have 
great contemporary importance. 
One potential area to be explored to relation 
to the shortage of nurses is the recruitment 
of more males into the profession. The 
overwhelming majority of nursing students 
are still female and it appears that in the 
community generally that nursing is stiU 
perceived as a female occupation. The study 
is also collecting data from male students 
with a view to devising strategies for 
making nursing, for men, a more attractive 
career choice. 
The hypothesis that students' views 
regarding nursing role, career choices and 
professional status wUl alter over the course 
of their nursing studies will be tested by 
collecting follow-up data on all students in 
the final year of their courses. 
Investigation into pre-natal needs of 
Lebanese, Turkish and Australian women 
Muslim women are widely represented in 
the Illawarra region of New South Wales. 
The majority are born in Lebanon or Turkey. 
They are major consumers of maternity 
health-care services; yet littie is known of 
their pre-natal needs or birthing preferences. 
In this paper presented to the Victorian 
Nurses Research Council Leininger's 
Transcultural theory is tested for 
'generalisability' and whether nursing care 
is 'tailor-made to conform to clients' cultural 
norms'. The Pre-natal Needs Instrument was 
constructed and administered to three 
groups of pregnant women: 19 Lebanese, 18 
Turkish, 20 Australian. 
Both qualitative and quantitative methods 
were employed and included interviewing, 
open-ended questionnaire techniques and a 
Likert scale. Two interpreters were used 
throughout. The results question many of 
the stereotyped myths about Islamic 
women's pre-natal needs and birthing 
practices. For example, aU groups had a 
preference for the delivery of their children 
in a traditional AustraUan labour ward. 
This research was funded by a grant from 
The Victorian Nurses Research Council. 
An Occupational Health and Safety 
nursing system model 
Dr Jan Pincombe, tel. 21 3004. 
A l L.multicausality theory approach as 
espoused by Heinrich was utiUsed; aspects 
of nursing system model theorists have been 
central to the development of the model. 
Chinn and Jacob's definition for the 
description of a theoretical model was 
employed as an operational definition. 
The model presented in the paper proposed 
that within a system there are certain inputs 
(educational, envfronmental, management 
and sodal), processes (cUent/patient 
cenfred, organisational and nurses centred) 
and outputs (either desired or undesfred) 
which affect the health and safety of nurses. 
Empirical data was presented to support the 
model and a case study to support the 
concept. 
Also conducted by Dr Pincombe, another 
research project looked at an occupational 
health and safety nursing systems model - a 
grounded theory approach. A paper was 
presented to the International Conference, 
Dreams, Deliberations and Discoveries -
Nursing Research in Action, Adelaide, 1990. 
Developmental disability and 
mental illness - treatment in the 
press 
Ms M Gerry, tel. 21 3468 
J. his project involved an analysis of articles 
in the popular press relating to the fields of 
developmental disabiUty and mental illness. 
Relevant articles were collected over a ten-
week period, beginning in February 1990 
from the four Sydney daily papers and the 
three highest-circulation Australian general-
interest magazines. 
A total of 223 individual editions yielding a 
total of 96 articles was involved in the study. 
The articles were analysed as to content and 
presentation. 
Content was analysed for degree of 
accuracy, of both terminology and factual 
information presented, explicit and/or 
impUcit attitudes towards the groups being 
written about and degree to which stere-
otypes and myths were presented or 
reinforced. 
Presentation was described in terms of 
length of article, place in the publication, 
presence and relevance of pictures and style 
and tone of the writing. 
FinaUy, a comparison was made between 
the articles on developmental disability and 
those on mental illness, in relation to the 
characteristics described above. 
Hypotheses were made at the conclusion of 
the study regarding the possible impact of 
these articles on the formation of attitudes in 
the community towards people with a 
developmental disabiUty or a mental illness. 
NSW Ambulance Service assessed 
Commissioned by the NSW Ambulance 
Service this project involved an initial 
assessment of a service, which started in 
early 1986, designated Special Casualty 
Access Teams (SCAT). 
The primary purpose of the service is to 
provide specificaUy frained and equipped 
paramedic officers, who are able to gain 
access to casualties in remote, inaccessible 
and dangerous situations. SCAT was 
introduced to address both an identified 
deficit in previous service delivery and an 
increased need; the latter resulting from 
greatly Uicreased participation in recent 
years of the general commurdty in outdoor 
'adventure' activities. 
The report detailed the history, philosophy, 
role, organisation and training program of 
SCAT. It then quantified and classified all 
SCAT cases from the time of its inception 
untU March 1990. Classification was 
performed on multiple dimensions, 
including type of incidenl location and time 
of day, characteristics of cUents, methods of 
access and evacuation of clients and specific 
skills used. 
The report concluded with projections for 
the future and recommendations for service 
deUvery. It was presented to the MefropoU-
tan Superintendent of the NSW Ambulance 
Service (in draft form) in late 1990. 
Diabetes treatment and behaviour 
Mrs Rhonda Griffiths, tel. 21 3005 
1 his research was undertaken with Dr R 
Moses, a consultant physician in WoUon-
gong. During 1990 the register of Illawarra 
chUdren from birth up to 19 years old, and 
suffering from diabetes was extended to 
include people up to 40. Individuals with 
presumed gestational diabetes or who had, 
for example, temporary diabetes due to 
drug therapy, were excluded. 
Sources of ascertainment included records at 
the Diabetes Education Cenfre, hospital 
inpatient and outpatient records, a media 
campaign, and general practitioner, 
physidan and paediatridan records. On the 
prevalence date of 31 December 1989, 293 
people were found to be eligible for 
inclusion on the register. 
This research project undertook to: 
a) present a profile of treatment and 
behaviour; 
b) examine health utiUsation in both the 
pubUc and private sectors. 
Design 
A questionnaire was administered by a 
research assistant, either directly, or as 
appropriate, with the help of parents or 
interpreters. Questions dealt with aspects of 
demography, dietary knowledge and 
practices, patterns of home blood glucose 
monitoring, and treatment and exercise. 
Development of a profile of patients aged 0-40 in 
the Illawarra. 
The epidemiological profile of patients with 
diabetes meUitus in AustraUa is recognised 
to be deficient and the small number of 
population registers that do exist have so far 
not been used to generate information about 
freatment or behaviour. 
This project was undertaken to provide 
information about the extent to which 
educational and freatment sfrategies are 
reflected in patients' knowledge and 
behaviour. 
Summary 
Of the 293 names on the register at the end 
of 1989, 65 were aged 0-19 years and 228 
aged 20-39 years. Interviews were obtained 
with 201 people. 
Subjects were considered 'good' if they met 
certain criteria: they had attended a 
physician, diabetic educator and dietitian 
within the past 12 months, were able to 
produce a diet for inspection and were 
accurate with the number of carbohydrate 
portions; they did not indicate an increased 
expenditure on food for thefr diabetes; they 
did blood glucose testing and knew the 
name of stick and meter used, their 
technique for testing blood glucose was 
accurate, thefr pattem of home glucose 
testimg was likely to produce meaningful 
results and they participated in regular 
sporting activities. Only 2/201 (1 per cent) of 
subjects fuIfiUed these criteria. 
A detaUed analysis of the study is avaUable 
from Rhonda Griffiths. 
Nursing students' constructs of 
caring 
Mrs Jan Owens, tel. 21 3231 
J. he motivation for this study was the 
belief that the caring function is an integral 
and essential element of nursing, and as a 
response to the tendency for caring to be 
subsumed by technological requirements 
and economic consfraints. Additionally 
caring, because of its hidden, subtle and 
philosophicaUy embedded atfributes, is 
often left unexplained, relying on intuition 
and interpretation. 
The aim was to identify and clarify students' 
perceptions of caring, the influencing factors 
in the development of their caring knowl-
edge and practice and whether they 
perceived caring to be important and/or 
unique to nursing. With this information, 
caring can then be presented as an explicil 
knowledge-based component of the 
curriculum that is relevant to students' 
learning needs. 
The research was carried out within the 
qualitative paradigm, utilising unstructured 
interviews with 21 randomly selected 
students across three years of education. 
Raw data were subjected to content analysis. 
Results of the study generated four 
statements related to the research questions 
as well as identifying problematic areas -
the difficulty that some students have in 
expressing their ideas of caring. 
Implications can be drawn from this study 
for education, further research and nursing 
pradice. 
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